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NEW! for easier adaptation and better fit — 


IN LESS TIME! 


USPID and BICUSPID 
BANDS 
FOR “EDGEWISE” TECHNIC 


® Designed to eliminate necessity of festooning interproximal edges. 


© Practically self-fitting, — contoured and designed 
for “‘Edgewise"’ technic. 


®@ Shaped to bend parallel to the cut. 
® Eliminates problem of ‘‘dog ears’ on cuspids. 


CUSPID BAND — .004 thick 


50mm —> WHITMAN BANDS 


ARE PRECIOUS METAL BANDS 


INCISAL 


1/20” 1.8mm 


fabricated from a highly tarnish- 
resistant alloy of exceptional 
Bracket center working qualities. Hydrogen an- 


from incisal edge nealed for easy adaptation, the 
BICUSPID BAND — .004 thick metal takes on exceptional edge 
3 T GINGIVAL strength when work hardened. 
4.5an Available with or without 1/20 
Sloe 12mm Bracket Center 1.5mm length ‘‘Edgewise” brackets offset 
20mm _ from straight edge 
ee nel for easier alignment of bracket 


centers. Packages of 10 or 100. 


— Whitman 3-in-1 combination instrument 


For “edgewise” technic— Gauge insures uniform 


Instrument folder. 


alignment of brackets, seater insures accuracy of 
band heights, burnisher is adaptable to all 
conformations. Write for Whitman Band and 


2978 MAIN STREET BUFFALO 14, N. 
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BAKER DOME-SHAPE SLIDE 
PIN ATTACHMENT FOR THE TWIN 


850 PASSAIC AVENUE e 


Users of this latest Dome-Shape Slide Lock 
report how much easier and quicker it is to 
operate with these locks. Patients remark how 
smooth the flat streamlined design feels to the 
tongue and lips. 

The door slides upward with any pointed 
instrument to allow the insertion or removal 
of the Twin Arch or Johnson Single Ribbon 
Arch Wire. The arch is held flat in the lock 
with our Arch Holding Instrument. The slide 
door is then closed with a tweezer, light pliers 
or with finger pressure. 


The door is not removable. It cannot bend 
or become loose in practical use in the mouth. 

If ever it is necessary to increase the sliding 
friction, close door to place and pinch lock 
from both sides lightly, with a plier. 

A ligature can be put through a closed lock 
and around the arch until deeply recessed 
teeth are brought forward sufficiently to al- 
low the insertion of the arch in the locks. 

Supplied on four sizes of Johnson Pinch 
Bands: .004” x .125” (%”) wide. Write for 
complete Orthodontic Catalog and price list. 


BAKER 


NEW YORK CITY 
30 Church St. 


CHICAGO 
55 E. Washington Street 


EAST NEWARK, NEW JERSEY 


760 Market Street THE WORLD'S LARGEST 
WORKERS AND REFINERS 


(ENCELHARD INDUSTRIES) OF PRECIOUS METALS 
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ASK THE 
ORTHODONTISTS 
WE SERVE 


prescription 
only 


Higley Split Plate. 
Skeletal Retainer 


123 WEST 64th ST. * NEW YORK 23, N. Y. ** SUsquehanna 7-1418-9 


SERVICES LIMITED TO ORTHODONTICS « “You Prescribe it. We make it” 


“YDe . Cain, — HAWLEY RETAINERS 


A New and Unique Book! 


A Guide to the Sectional Method 


BY BERCU FISCHER, D.D.S. 


JUST READY! A _ remarkable and lavishly 
illustrated book describing in exhaustive detail 
Dr. Bercu Fischer’s unique and unusually success- 
ful orthodontic methods. 


This is an understandable guide that can be 
used by specialist and neophyte alike. 


Dr. Fischer bases his effective methods on a 
number of physiologically sound principles and 
concepts including: 


1. The vital importance of early treatment in the 
mixed dentition. 


2. Sound establishment of the individual facio- 
dental relationship of the patient. 


3. Use of sectional treatment involving a mini- 
mum of teeth. 


4. Accurate determination of the initiating unit 
or key tooth. 


5. Utilization of the natural movement of teeth. 


6. Elimination of—or drastic reduction in— 
extractions. 


7. Reliance mainly upon the use of occipital 
force for efficient anchorage. 


The author explains exactly why these principles 
are important and translates them into terms of 
actual practice. The theories behind his methods, 
all details of techniques and all steps in forming 
archwires, auxiliaries and complete assemblages 
are masterfully described and beautifully illus- 
trated. 


Introductory material makes clear to you those 
natural states relating to facial divergence, size 
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of teeth, size of jaws, etc. which the orthodontist 
cannot change. You will learn how to differ- 
entiate between the “ideal optimum” and _ the 
“achievable optimum” in orthodontic correction. 
234 full pages are devoted to an atlas of case 
reports with full description and illustrative ma- 
terial on the diagnosis, prognosis and treatment 
of some 25 representative cases. 


Two particularly important results of Dr. Fischer’s 
methods are the elimination of retainers once 
the orthodontic work is completed and the ab- 
sence of root resorption after the conclusion of 
treatment. 


Examine this book on a 30-day free examination 
basis by mailing in the coupon below. 


By BERCU FISCHER, D.D.S., New York City. 
478 pages, 7” < 10”, with 1332 illustrations on 
354 figures. 


$17.00 Just Published! 


'W. B. SAUNDERS COMPANY | 
! West Washington Square, Phila. 5 | 


| Please send for 30-day free examination and 
| charge my account: 


| 
| 
| 
| Fischer’s CLINICAL ORTHODONTICS 
| 
| 


$17.00 

| | 
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that will assist you in saving hours 
‘Chair Time.”’ 


OPERATING 


) Minutes! 


Jear Doctor: 

Have you 5 minutes to look 
through the catalogue we sent you 
a few months ago? There are a 
number of items, exclusively ours, 


New brackets—New altachments 
New tubes— New wmaterials — 
New pliers—New aids. 


Cordially yours, 
Betta Orthodontic Supplies 


BETTA : 
ORTHODONTIC 


SUPPLIES 


ETTA ORTHODONTIC SUPPLIES 


3 WEST 64TH STREET + NEW YORK 23 
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om 
ORTHODONTIC... WE HAVE 


more edgewise time savergpy 


Combination buccal tube 

This is Unitek’s regular Edgewise buccal tube with a 
section of round tubing already attached — saves you 
time and effort in extra-oral anchoring. Arch tube section 
is formed over a precision mandrel for extreme accuracy. 
Base is pre-curved to fit buccal surface. 

UT-425 with .040” round tube 

UT-426 with .045” round tube 

UT-427 with .051” round tube 


Multiple wire arch 

Four .010 round arch wires joined at each 
end, and ranging in length from 3%” to 

5” in ¥%” increments. No need to be a 
‘‘do-it-yourselfer’’ any more! Please specify 
length when ordering 


Single contraction springs for closing spaces 


Ten coils of .010 wire on .030 arbor. Overall length 
5” UT-760 


= ~_ Double contraction springs for closing spaces 


Center distance between springs 1%”. Overall 


length 6%”. Each spring is .010 wire on .030 arbor. 
UT-765 


Hooks and stops 

No soldering — just crimp to attach! Small section 
of soft, heavy-walled rectangular tubing designed 
to be slipped on and pinched to hold securely on 
Edgewise arch. 

UT-373 Edgewise Arch Hook 

UT-374 Edgewise Arch Stop 

UT-365 Edgewise Extra Oral Hook 


UNITE 


275 North Halstead Avenue, Pasadena, California 
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Pletcher ‘‘T"’ spring 

Versatile spring saves you time and trouble of 
making closing loops. Twenty coils of .011 wire on 
.030 arbor, wound with a reverse loop for easy 
attachment in space-closing and many other 
procedures. No need to remove arch wire—just 
slip reverse loop of spring over distal end of arch 
wire and attach free end at any point tension is 
desired. Action is positive, tension constant. As a 
result, correction is more rapid and adjustments 
fewer. UT-770 
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esling % rocke 


$1.50 per dosen 
$10.00 per gross 


The ultimate in separation of teeth for 
band construction and placement and for 
taking impressions for. rect banding, 


Rocke Separating ‘Springs 
separation. by continuous, pressure 
which is not uncomfortable: | fo the patient 
and allows. physiological p processes to adjust 


The amonet of separation on the: 
size of of wire used in construction of the 
‘Spring. The Springs are available in .018” 
wire which gives approximately .009” sepa- 
ration, .022” for .011” separation, and the 
spr gives: about ‘Separation, 


; Spr ngs” wound of special high quality 
spring steel. The occlusal leg is annealed 
to facilitate cutting and — in the 
mouth as left. 


= & Rocke Separating Springs 
are truly another great contribution to the 
world Orthodontics, and we are proud 


and locki able for ease 
maximum separation of each size at thy Limit of one dozen 


RTHODONTIC SPECIALTIE 


TUBES AND SHAFTING 
TUBES — HALF ROUND > 
DL-8, length .08”; DL-10, le 


(Inside dimensions .032” x .064”; 
.012” wall) 


DL-10H, length .10” 
(Inside dimensions .032” x .064”; 


ORTHODONTIC LOCK 


Makes removal and reinsertion of 
either lingual or labial arch extremely 
simple. Permits exact and rapid length- 
ening or shortening of arch — 1/100 
inch per revolution of swivel— without 
disengaging it from bands on anterior 


.014 wall, extra heavy) 


DS-8, _— .08”; DS-10, length .10” 
(Inside dimensions .020” x .040’; 


010" 


SHAFTING — HALF ROUND 
NEY-ORO ELASTIC #4, special sha 


teeth. Allows arch to lie 
in a straight line at the 
gingival margins, doin 

away with vertical bends. 


to fit DL and DS tubes. P. 


NEY #7, 


WIRE SIZES 
@ Round Arch Wires 


032” .036" .038” .040° 
@ Auxilary Springs 
.022” .025” 
ga Ribbon Arch Wires 
022” x .028" .022” x.036”" 


mmm Rec Arch Wires 


x .025” .022” x .028” 
022” x .036” 


@ Square Arch Wires 


022" x .024"x.024”" 


special shape to fit DL and 
DS tubes. 3 inches of shaft- 
ing to 1 dozen tubes is 
usual proportion. 


oF 


5 dwt. container of solder in wire form. 
26 ga. and 28 ga. 


SOLDER SHAPES 
Band Solder, .809 fine 
Each piece .20” x .062 x .0075”. 


0 Attachment Solder, .560 fine 
Each piece .127” x .062” x .0075”. 
2 Solder Ferrules, .560 fine 
Each piece .032” inside diam. x 
003” wall. 
See Solder Disks, .560 fine. 
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ROUND TUBES 

R-025, length .25”, fits .040 wire 
R-125, length .25”, fits .036 wire 
R-135, length .35”, fits .036 wire 
R-145, length .45”, fits .036 wire 
R-220, length .20”, fits .030 wire 
R-310, length .10”, fits .025 wire 
Wall thickness of all around tubes is 
012”. 


RECTANGULAR TUBES 
022” x .028”, 5/16” long 


= 


ol 


SINCE 1812 
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No. 110 SL 


Write for our catalog 


The largest assortment 
of orthodontic pliers 
in the U.S. 


No. 110 SL 


CARBIDE-TIPPED PIN AND LIGATURE 
CUTTERS 


No. 150 CT 
Stainless Steel Body, Carbide Tip—Sterilizable 


When used on wire no heavier than .012”, tips are guaranteed 
never to fall out. Used as specified, tips are good for thou- 
sands of cuts before resharpening is necessary. One-week 
resharpening service available. 


SIDE CUTTER 


No. 74 CV 


Chrome Vanadium Steel 
Fer cutting hardened stainless steel wire up to 
.040” diameter. New formula chrome vana- 


dium steel retains sharp cutting edge, should 
never need resharpening. 


END CUTTER 


No. 67 CV 


Chrome Vanadium Steel 


Made of the same new-formula steel as No. 
No. 74 CV 74 CV. For cutting .050” diameter wire. 


SELF-LOCKING HOW PLIERS 


Stainless Steel—Serrated Tip 


Locks automatically in gripping position—provides extra 
security, reduces hand fatigue and tension. 
pliers—for ligature wires, pins, small appliances. 


All-purpose utility 


No, 150 CT 


No. 67 CV 


Order through your local dealer, or write giving dealer’s name 


for the widest selection of orthodontic pliers . . . 
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TWO NEW ORTHODONTIC. PLIERS 


LOOP FORMER 


No. 5026 


Forms arrowhead loops automatically 


Simply bend wire into a “V” and place in 


the pliers as illustrated. Closing the pliers 


automatically forms the wire into a precisely 


shaped arrowhead loop. 


ARROWHEAD LOOP 
ADJUSTER 


No. 5028 


Specially shaped jaws grip arrowhead loops 
and bend them over into the desired rela- 
tionship to the teeth. 


WRITE FOR DETAILS 


PARKELL CO. * 116 EAST 18th STREET, NEW YORK 3, N. Y. | 
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Automation BEATS Inflation... 


All CHROMEX Brackets and Attachments 
Offered at Special 5-Gross Quantity Prices 


Because of up-to-date, automatically controlled manufacturing techniques, 
all CHROMEX Brackets and Attachments can now be offered at down-to-earth 
prices and still maintain the highest standards of accuracy. 


Today all CHROMEX Brackets and Attachments are extruded and NOT 
milled—another CHROMEX exclusive—and hence are completely free of 
milling scratches and burrs. Their rounded corners and highly polished, smooth- 
as-silk surfaces minimize irritation, stay brighter and cleaner in the mouth as 
well as assure a new concept of patient comfort. 


*& %& CHROMEX 5-GROSS QUANTITY PRICES & 


“Curved Welding Flanges” furnished on all Bracket-Assemblies except CHROMEX 
Twin Arch Brackets which are the original flangeless attachment. Edgewise Ligature 
wings are just the right length for ease in placing and ligating. Twin Tie’s have large 
Ligature Apertures with Full Length Wings that hug the band eliminating ligature slippage 
and are favored for their “minimum protrusion’ design. 


“Time-Saver Units” are offered in special prewelded assemblies on your favorite 
Band Material Size. CHROMEX exclusive electronic welding process minimizes human 
error and assures that assemblies are properly centered on band material. 


DOZEN GROSS RATE 5-GROSS RATE 

GT 1 Anterior Edgewise Brackets $1.80 $19.50 $ 73.12 (saving $24.38) 

Welded to Band Material 2.80 30.50 114.37 (saving $38.13) 
GT 2 Posterior Edgewise Brackets 2.30 25.50 95.62 (saving $31.88) 

Welded to Band Material 3.30 36.25 135.94 (saving $45.31) 
GT 3 Wide Double Edgewise Brackets 2.30 25.50 95.62 (saving $31.88) 

Welded to Band Material 3.30 36.25 135.94 (saving $45.31) 
GT 4 Medium Double Edgewise Brackets 2.30 25.50 95.62 (saving $31.88) 

Welded to Band Material 3.30 36.25 135.94 (saving $45.31) 
GT 5 Narrow Double Edgewise Brackets 2.30 25.50 95.62 (saving $31.88) 

Welded to Band Material 3.30 36.25 135.94 (saving $45.31) 
GT10 Twin Tie Channel Brackets 

Size .075 (Narrow) 1.80 19.85 74.44 (saving $24.81) 

Welded to Band Material 2.80 30.50 114.37 (saving $38.13) 
GT11 Twin Tie Channel Brackets 

Size .110 (Wide) ‘ 1.80 19.85 74.44 (saving $24.81) 

Welded te Band Material 2.80 30.50 114.37 (saving $38.13) 
GT16 Twin Arch Brackets (flangeless) 

Welded to Band Material 3.00 33.00 123.75 (saving $41.25) 
GT20 Caps for Twin Arch Brackets 2.00 22.00 82.50 (saving $27.50) 


All types and sizes of Brackets as well as prewelded assemblies may be intermixed to earn 5 gross rate. 
In this case 25% discount on list prices will apply. 


Send for Catalog 


GILBERT W. THROMBLEY 
33 WEST 42nd STREET, NEW YORK 36, N.Y. 


Formerly Atlantic Coast Distributor for 
Rocky Mountain Metal Products Co. 
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HydrOseat 


Electrically operated positioner for cephalometric 
radiography and diagnosis. Precision, effortless 
positioning. Attractively finished. Choice of acces- 
sories. Compact and sturdy. Occupies only one 
square foot. 


AngOlator 


A precision instrument for fast, accurate model 
trimming. Geometric results. No guessing. De- 
signs for every make model trimmer. Easily in- 


Mix O matic 


electric spatulator mixes plaster and impression 
material bubble-free in 10 seconds. Optimum 
results! Compact, quiet, easily cleaned. Bowl sizes 
150, 350, 600, 850, and 1200 c.c. available. 


Exact O matic 


plaster-water dispenser automatically dispenses 
any quantity of plaster and water at desired ratio 
ready for spatulation. Provides consistent quality. 
guessing and 


Speeds Eliminates 


waste. Dimensions: 15 x 28 x 11. 


production. 


stalled. Corrosion resistant. No maintenance. § 
T H E Bee. 8. CoM PAN Y 
BOX 446, NAPA, CALIFORNIA 
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Do you fully understand the biological developments of the face and teeth? 


Sixteen Dental Authorities Collaborate to Aid You in Cor- 
relating Clinical Procedures with Biological Foundation 


Edited by BALINT J. ORBAN, 
M.D., D.D.S., Loyola Univer- 
sity School of Dentistry, Chi- 
cago, Illinois. Written by 16 
leading authorities. 4th edi- 
tion, 379 pages, 269 illustra- 
tions, 4in color. 1957. $9.00. 


Oder loday from 
THE (. V. MOSBY CO. 


3207 Washington Ave. 
St. Lovis 3, Mo. 


in Orban's 
ORAL HISTOLOGY 
and EMBRYOLOGY 


Knowledge of basic factors and principles differenti- 
ate a dependable good man in the healing arts from 
a poor one. With this approach in mind, ORAL 
HISTOLOGY AND EMBRYOLOGY presents a 
thorough discussion of the development of the face 
and teeth, of all hard and soft tissues and all support- 
ing tissues, and shows how the practical application 
of this knowledge can make you a better oral prac- 
titioner. 


This book is not only a description of structure, but 
a discussion of all biological features in relation to 
their functions as well as to the practical problems of 
dentistry. A unique feature of this book is the special 
appendix at the end of each chapter titled, “Clinical 
Considerations” which gives you the practical, clini- 
cal applications of material discussed in that chapter. 
Written by 16 leading dental authorities—each a spe- 
cialist in his field, this monograph is an accumulation 
of a wealth of clinical knowledge and experiences. 


The fourth edition of this valued book describes new 
developments in electron microscopy and micro chem- 
istry. It also includes detailed discussions of the 
Development of the Face and Oral Cavity, Develop- 
ment and Growth of Teeth, Enamel, The Dentin, 
Pulp, Cementum, Periodontal Ligament, Maxilla and 
Mandible, The Oral Mucous Membrane, Glands of 
the Oral Cavity, Eruption of the Teeth, Shedding 
of the Primary Teeth, Temporomandibular Joint and 
The Maxillary Sinus. 


Mark and Mail This Coupon Today! 


THE C. V. MOSBY COMPANY Date 

3207 Washington Ave. 

St. Louis 3, Missouri 

Gentlemen: Send me Orban “Oral Histology and 


Embryology. Price $9.00. —Attached is my check. 
— Charge my account. 
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Your profession employs a variety of appliance 
fabricating techniques today. Several types and 
graduations of equipment are needed to meet sq 


different requirements for . . . application . . . 
function . . . design . . . and price. 
The new R. M. Equipment Line has been engi- . * 
neered to meet ail modern appliance fabri-. a 
cating specifications. Whatever your need, | : 
_ you will find Rocky Mountain Machines to be | 
consistently the finest and most reliable. 


\ROCKY MOUNTAIN. 


SAN FRANCISCO - NEW YORK. 
DENVER 
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Franklin A. Squires, President of the American Association of Orthodontists 
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American Journal 


of 
ORTHODONTICS 


(All rights reserved) 


OcToBER, 1957 


Original Articles 


AIMS AND METHODS OF TREATMENT IN THE 
DECIDUOUS DENTITION 


Epwarp A, CHENEY, D.D.S., M.S., LANstne, Micu. 


pe the turn of the century orthodontic clinicians and writers have dis- 
cussed the advantages of treatment during the deciduous dentition. At this by 


time, I want to point out several objectives of treatment in the deciduous denti- ‘ 
tion and review their contribution to the total growth and development of the sa 
dentofacial complex. I am interested in dealing with deciduous dentition therapy i 
only when such therapy serves to promote and establish favorable growth ugh 
sequences in the permanent teeth. For the orthodontist who is attempting to om 


enlarge and extend his service to his community, there is great opportunity along 
this line. Growth is rigorous at this stage of development. Change through ng 
growth is rapid. Small amounts of orthodontic therapy and supervision can 
contribute extensively to the development of healthy and functional dentitions. dl 
In addition, it is an excellent time to guide and direct dentofacial development. 
One of the most important objectives of orthodontic therapy during the “ye, 
period of the deciduous dentition lies in the management of the local, or extrinsic, ; 
factors which modify growth at this stage. Other considerations may be more 
dramatic. Yet, attention to the modifying local factors is most essential if we in- 
tend to provide an acceptable orthodontic service. These influences can un- ? 
balance the sequence of normal individual occlusal development. In addition, , 
they can intensify and complicate the deep-seated malocclusions. Pas, 


Presented at the annual meeting of the American Association of Orthodontists, New 
Orleans, Louisiana, May, 1957. 
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Several of the extrinsic factors are highly influential during the deciduous 
dentition. One is the occlusal interferences which result in functional shifts of 
the mandible. The functional shifts of the mandible result in traumatic cross- 
bites and inlockings. In the deciduous dentition cross-bites and inlockings act 
to modify dentofacial growth in an undesirable manner. As growth proceeds, 
the influences are passed on to the permanent dentition. In the permanent denti- 
tion, one or more of several destructive changes can take place. There can be 
destruction of the teeth and their supporting structures. The alveolar bone can 
distribute abnormally in support of malposed teeth. In the more extreme cases 
dentofacial asymmetry oceurs. In addition, the functional shifts of the mandible 
may result in temporomandibular joint disturbances for many persons. All of 
you have seen these results and have treated cases influenced by them. Many of 
you have noted that, as the functional cross-bites and inlockings proceed from the 
deciduous to the mixed and permanent dentitions, the resulting malocclusions be- 
come intensified and more deep-seated. In general, the irregularity becomes 
more difficult to correct. Often, in the permanent dentition, it is impossible to 
remove all the modification and damage which follows the influence of the 
functional shift of the mandible. Fig. 1 illustrates the progressive influence of 
lateral functional shifts of the mandible upon the growing dentition. Fig. 1, A 
shows two casts taken of a 4-year-old girl, who was one of our research children 
at the University of Michigan. The cast on the left shows the occlusion as ob- 
served by the school nurse. The girl’s mother had asked the nurse to explain 
the significance of the “odd” biting relationship. According to the mother, the 
girl had been “biting” in this relationship for about ten days. The school nurse 
referred the case to our attention. After examination of the closure patterns, 
it was apparent that the patient could effect the more desirable occlusion shown 
by the casts on the right. Yet, she continued to shift abnormally into contact 
occlusion as shown by the casts on the left. After some questioning, we learned 
that she had fallen against a door two weeks previous to the examination. In 
the fall, she struck the maxillary right deciduous canine. The canine was slightly 
mobile. She said that when she closed her mouth “straight up” she “hit” the 
tooth and it “hurt.” To solve this problem, she had learned to shift the mandible 
to the right and into the ecross-bite occlusion shown here. Treatment consisted 
of retraining the patient to occlude in centric contact. The correction required 
an explanation at the 4-year-old level, myofunctional therapy, and daily checking 
by the school nurse for two weeks. 


Fig. 1, B shows the casts of a girl 814 years of age. The cast on the left was 
taken prior to treatment. As we study the width of the dental arches in this 
east, it is apparent that the maxillary dental arch is not as wide as the mandib- 
ular dental arch. Here the mandible has shifted to the left and into a cross-bite, 
as shown by the midline comparison. The shift apparently began in the 
deciduous dentition with the first molars conforming to the pattern. The cast 
on the right shows the correction. Six months of maxillary arch expansion was 
required to permit the mandible to close vertically from rest position into a 
normal centric contact. Fig. 1, C reveals the face and the closure patterns of a 
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Fig. 1.—Photographs illustrating the progressive influence of lateral functional shifts 
of the mandible upon the growing dentition. A, Posterior cross-bite in the deciduous dentition. 
&. gal cross-bite in the transition dentition. C, Posterior cross-bite in the permanent 
entition. 
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young adult at 21 years of age. On the facial photograph a line has been drawn 
through the pupil of each eye. A nearly perpendicular line has been dropped 
to the lower face. As shown in the photograph, the chin is to the right of the 
nearly perpendicular line. The facial asymmetry is evident. The lower left 
photograph shows the occlusion of the patient when she was asked to close her 
mouth with the teeth together. The lower right photograph reveals a different 
occlusion. It is the occlusion that results when the patient closes her mouth 
directly vertical from rest position. To effect centrie contact occlusion, the 
patient had to be trained to relax the musculature and close to a first premature 
contact. Otherwise, she would have followed her acquired closure pattern of 
shifting to the right and into cross-bite as shown by the lower left photograph. 
In the lower right illustration, it is easy to see that the maxillary and mandibular 
dental arches are equal in width. The lower incisors tilt to the patient’s left. 
They bite end-to-end with the maxillary incisors. The midlines are in the same 
vertical plane. Although not shown, the lateral chin shift was much less. It 
appeared that arch expansion and minor dental modification would result in a 
nearly perfect occlusion. This therapy was applied. However, it took twenty- 
one months of treatment and considerable occlusal equilibration to effect a rea- 
sonable change. Powerful elastic traction over a long period only partially 
retrained the masticatory muscles to follow a more vertical closure pattern. 
The facial asymmetry was reduced, but it was not eliminated completely. 

As we consider the three cases just presented, I recognize that every ortho- 
dontist has observed similar problems in his own practice. I have shown these 
cases to emphasize that the postponement of treatment of a functional malocclu- 
sion serves to intensify the trauma and asymmetry to the growing structures. 
The alveolar bone follows the teeth in their abnormal development. As growth 
proceeds, the abnormality becomes more extensive and deep-seated. Later, 
treatment is less satisfactory. Often, permanent retention becomes a necessity 
after basal and alveolar bone growth has slowed or stopped. In addition, it is of 
interest to remember, relative to the cases shown here, that the deciduous denti- 
tion treatment took only thirty minutes of talk and habit training. The mixed 
dentition required six months with a lingual arch and minor occlusal equilibra- 
tion. The permanent dentition change required twenty-one months of com- 
plicated appliance therapy and extensive occlusal balancing. Yet, in the latter 
the results were far less desirable from every point of view. For these reasons, 
the functional cross-bites and inlockings should be corrected as early as possible 
in the developing dentition. Treatment of these conditions in the deciduous 
dentition is highly recommended. During this stage of development, the ap- 
plianeing is simple, the treatment is of short duration, and the results are 
extremely effective. 

There are various methods of dealing with the cross-bites and inlockings 
which result from functional shifts of the mandible in the deciduous dentition. 
All of these methods aim at removing the occlusal factors which cause the 
mandible to shift abnormally. In some eases, occlusal grinding is sufficient to 
make the change. Fig. 2, A illustrates a case of this type. The upper casts were 
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Fig. 2.—Photographs illustrating several methods of correcting functional shifts of the 
mandible in the deciduous dentition. A, The result of posterior occlusal grinding. B, The 
result of posterior arch expansion. C, The result of anterior incisal grinding. 
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taken when the patient was 6 years of age. The patient showed a different 
closure pattern each time she was asked to “close.” The upper casts illustrate 
these variations. They were taken at the same time. As we compare the mid- 
lines of the upper models, we can see that this girl closes to the right, then to the 
left. She does not follow a balanced vertical closure pattern. However, after the 
occlusal surfaces of the deciduous molars were equilibrated with a mounted stone, 
the mandible moved immediately into the occlusion shown in the lower left cast. 
The lower casts were taken at 8 and 12 years respectively. Following the 
equilibration, we instructed the patient in myofunctional exercises to aid in 
establishing a desirable closure pattern. 

As we study methods of removing lateral mandibular shifts during closure, 
we note that in some children the grinding of teeth is not sufficient to overcome 
the occlusal irregularities which cause the shift. Fig. 2, B shows a case of this 
type. Here, the correction required arch expansion. A W-typed expansion 
arch was used. The treatment continued for three months. In this case, the 
nature and extent of arch expansion is of interest. As one looks at the occlusal 
view in the lower photograph, it is apparent that the patient’s left buccal seg- 
ment is closer to the midline, or median raphi, than the segment on the right. 
Examination of the upper left photograph reveals that the cross-bite is on the 
side of the dental arch constriction. At first glance, it is easy to assume that a 
repositioning of the upper and lower left posterior deciduous teeth to establish 
correct buccolingual occlusion would be sufficient. However, this is not the 
indicated treatment. Other considerations are involved. The upper left illus- 
tration in Fig. 2, B reveals that the lower midline between the incisors is to the 
left of the upper midline. Also, the left mandibular shift has resulted in a 
cross-bite relationship of the left lateral incisor and canine. In contrast, when 
this patient relaxed the mandible to rest position, it shifted to the right. At rest 
position, the midlines between upper and lower incisors were in the same vertical 
plane and the left canines opposed each other in an end-to-end relationship. 
From this position, it was evident that bilateral arch expansion was needed to 
correct the left cross-bite. It was necessary to widen the maxillary dental arch 
to enable the mandible to close directly vertical and into a normal centric con- 
tact. The maxillary dental arch was expanded. The upper right photograph 
in Fig. 2, B shows the result. The incisor midlines coincide. All canines are in 
correct labiolingual relationship. A balanced occlusal relationship is seen. No 
change was made in the lower dental arch. Minor occlusal adjustments were 
made following the arch expansion. 

As we continue to examine the functional shifts of the mandible due to 
occlusal interferences, we note that these shifts can be made in any direction. 
Some are lateral, some are anterior, some are vertical, and a few seem to be of a 
backward or posterior nature. In all cases the correction is directed to modify 
the dental irregularity and permit the mandible to move normally into occlusion. 
To make these changes, various types of therapy are used, according to the 
nature of the irregularity. Anterior functional shifts of the mandible resulting 
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in incisor cross-bites are often corrected with an inclined plane. During funce- 
tion the plane forces the mandible to shift posteriorly. The maxillary incisors 
are directed to the labial side. In equal-sized jaws and balanced skeletal rela- 
tionships the correction is rapid. In most cases, several days or weeks are 
sufficient to reduce the irregularity. The upper left photograph in Fig. 2, C 
shows an anterior cross-bite in a child 4 years of age. To make the correction, in- 
clined planes were ground on the incisal edges of the upper and lower teeth. The 
lower photograph in Fig. 2, C is a schematic drawing illustrating the diagnostic 
and treatment procedures. Step A shows the occlusion at the time of the original 
examination. Step B reveals the incisor occlusion when the patient closes easily 
from rest to first occlusal contact. Here the mandible has not shifted forward 
to accentuate the cross-bite, as shown at A. Step C illustrates the inclines which 
were prepared on the incisal edges. The upper incline was on the lingual side; 
the lower incline was on the labial side. The inclines were extended so that, with 
closure from rest to first contact (as at B), the labial incline of the lower con- 
taected the lingual incline of the upper. This relationship is shown in step D. 
The patient’s mother was instructed to teach the patient to close the mouth, as 
in step D, and to have the child engage in alternate contractions and relaxation 
of the facial muscles. We asked the mother to have the patient bite hard for 
five counts, relax for three counts, but not to “take her teeth apart” during the 
exercise. She did this twenty-five consecutive times for four periods daily. In 
two weeks the correction at step E was recorded and is shown by the right cast 
in Fig. 2, C. 


Fig. 3.—Photographs showing an incisor cross-bite which disappeared with the exfoliation of 
deciduous teeth. Treatment was not indicated. 


As we continue to consider the correction of cross-bites and inlockings in 
the deciduous dentition, it is necessary to remember that some of these condi- 
tions do not warrant attention at this stage of development. In general, 
deciduous irregularities with no influence on the long-time growth and develop- 
ment are not treated. A case illustrating this point is shown in Fig. 3. The 
two casts shown here were taken of the same child. The cast on the left was taken 
at 414 years of age; the cast on the right shows the dentition at 84% years of 
age. After appraising the malocclusion shown in the deciduous dentition, it 
was evident that treatment was not indicated. From rest to contact occlusion, 
the patient closed vertically. No functional shift took place. The midlines of 
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the upper and lower dental arches coincided. The canines were not involved. 
The right upper deciduous incisor occluded to the labial side. The left incisor 
occluded in lingual relationship with its opponent. We concluded that with 
the exfoliation of deciduous teeth the irregularity would disappear. As shown 
by the cast on the right, the malocclusion was self-correcting. The consideration 
applied in this case should be given to all anterior and posterior cross-bites 
and inlockings in the deciduous dentition. If there is a functional mandibular 
shift associated with the malocclusion, we treat to remove the shift. If there is 
no functional shift of the mandible in connection with the dental irregularity, 
immediate treatment of cross-bites and inlockings is not indicated. In all prob- 
ability, as illustrated here, the irregularity will disappear with the exfoliation 


of deciduous teeth. The succeeding permanent teeth will erupt into correct 
occlusion. 


There are other local factors which act to modify the deciduous dentition 
sufficiently to influence the growth of the permanent teeth. Oral habits and 
the premature loss of deciduous molars are two of these factors. Time does not 
permit a discussion of their influence upon the developing dentition. However, 
I wish to emphasize that we must give close attention to the influence of these 
factors as well as the occlusal shifts during the period of the deciduous dentition. 


At this time I should like to propose a second important treatment objective 
for the deciduous dentition. This objective can be described as adjusting the 
deciduous dental arches upon their supporting apical bases to establish balanced 
occlusal relationships. The treatment requirements in this regard are more 
extensive than those previously discussed. Until now, in this discussion, we 
have been talking about the removal of local factors in balanced dentofacial 
structures. By balanced dentofacial structures, I mean those cases where the 
upper and lower jaws are equal in size, are in good relationship one to the other, 
and there is adequate room for the teeth to erupt into good occlusion without the 
aid of treatment. In these cases, the removal of local influences is sufficient to 
permit a satisfactory occlusal development. As all of us know, however, most 
of the patients who come to our offices do not have balanced dentofacial struc- 
tures. On the contrary, as we apply our various diagnostic techniques and ob- 
servational procedures we note dentofacial variations of one kind or another. 
The mandible may be smaller and posterior to the maxilla. The mandible may 
be large and earry the teeth supported in it anterior to the maxillary teeth. 
Or the facial bones may not be large enough to support the teeth in good align- 
ment. There are many combinations of these and other dentofacial irregularities. 
Some are extreme and we are limited in what we can do to correct them. On 
the other hand, many dentofacial variations are borderline in nature. We deal 
with them on a more reasonable basis. In my opinion, these are the problems 
which warrant consideration relative to early treatment and supervision in the 
deciduous dentition. When proper occlusal balance can be established at this 
stage of development, there is good opportunity in the borderline deep-seated 
malocelusions for subsequent growth and development to follow through to an 
acceptable permanent dentition. On the other hand, those problems which are 
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deferred to a later stage of dentofacial growth become more deep seated. Often 
they are difficult to treat, and require more appliancing. In addition, they lack 
the inherent stability of a dentition which has been directed into a proper oeelu- ‘ 
sion. For example, observe the problem illustrated by the ease in Fig. 4. Fig. 4, * 
A shows the casts of a boy at 17 years of age. He has a bilateral Angle Class IT 
malocclusion. The maxillary lateral incisors are congenitally missing. On 
the maxillary right side the teeth are in good alignment. There is contact from 
the central incisor to the molars. On the left, the maxillary first molar shows a 
one-half cusp Class II relationship. The deciduous canine is retained. The 
permanent canine has rotated and tipped infra-labially. The overbite is shallow. 
How often have you looked at an early adult malocclusion like this one and 
asked yourself, “How did this occur?” This is the situation in regard to many ; 
patients whom we examine. In the early adult dentition it is difficult to reeon- ‘e 
struct accurately the developmental background of the patient. Often, the 
occlusal relationships are not in keeping with the relationships shown by their 
skeletal bases. We can only conjecture about the nature of the problem with 
which we are dealing. Here, however, the situation is different. This is the 
final cast of a case taken from the research series of the University of Michigan 
Elementary School Growth Center. Fortunately, we can backtrack on the 
developmental changes and acquire additional information. The casts of this 
boy at 6 years of age are shown in Fig. 4, B. The first permanent molars have 
not yet erupted. The deciduous molars are in Class I relationship. There is 
spacing of anterior teeth. The overbite is shallow. As we study this photo- 
graph and think back to the casts of the permanent dentition, several facts are by 
evident. The deciduous dentition shows an excellent balanced neutroclusion. In . 
contrast, the permanent dentition is in Class II malocclusion. Apparently, the 
absence of the maxillary permanent lateral incisors permitted the maxillary 
bueeal segments to shift forward. Perhaps the forces of occlusion hastened this a! 
change. In any event, a change occurred. The transition from a normal «* 
deciduous dentition to a Class II malocclusion took place over a period of years. 
Fig. 4, C shows four stages in the dental development of this boy. The " 
upper easts are of the deciduous dentition just reviewed. The second casts were 
taken two years later, at 8 years of age. All first permanent molars are in , 
occlusion. The upper and lower central incisors have erupted. The deciduous 
molars are in neutroclusion. The first permanent molars are in a typical mixed- et 
dentition end-to-end relationship. There is a shallow overbite. The anterior 
spacing still exists. The third casts were taken at 12 years of age. The dentition 
is slow in developing. On the right the first molars are still in end-to-end rela- 
tionship. However, the maxillary molar has begun to move mesially. The 
canine has already migrated into the lateral incisor space, and the premolars are 
following. On the left, the upper second deciduous molar is still present, as 
is the lower one. The first premolar is erupting into an end-to-end relationship 
with its opponent. The maxillary upper left first molar is shifting mesially. 
The lower casts were taken at 17 years of age. I discussed them previously. 
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No matter what one may think about this case, it is evident that there was 

a gradual shift of the maxillary dental arch upon its apical base. The change 

took nearly ten years. You may be satisfied with the result shown here, or you 

may prefer to modify the malocclusion in one way or another. If you open the 

lateral incisor spaces for bridgework, considerable treatment will be required. 


A. 


- 


; Fig. 4.—Photographs of the casts of a boy whose dentition changed through growth as 
a result of congenital absence of maxillary incisors. A, The permanent dentition. B, The 
deciduous dentition. C, Side views of casts of four stages of the dental development. 


(Fig. 4, C on opposite page.) 


On the other hand, if you decide to leave the incisors and canines in their present 
relationship, it is necessary to compromise with our concept of ideal dental align- 
ment. In either event, you are forced to assume conditions which could have 
been prevented by early management of this dentition. In my opinion, a 
minimum of early treatment and supervision would have maintained the molars 
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in neutroclusion and directed the premolars and canines into a desirable align- 
ment. These procedures would have required only an anticipation of the de- 
velopmental problems to come and the proper timing of appliance therapy. 

The early interceptive treatment possibilities as demonstrated by this case 
are applicable in many situations. Fig. 5 shows a dedicuous malocclusion which 
responded to early management and supervision. Fig. 5, A reveals the nature 
of the occlusion in the deciduous dentition. The patient is 4 years of age. In 
the closed-bite relationship he has an Angle Class II malocclusion. The mandib- 


Fig. 4, C.—/(For legend, see opposite page.) 


ular right deciduous molars occlude completely lingual to the maxillary deciduous 
molars. The maxillary incisors are slightly protruded. There is a deep and im- 
pinging overbite, as well as a decided overjet. The occlusal views show wide, 
well-developed dental arches and massive alveolar ridges. However, the ocelu- 
sion of these casts does not represent the entire nature of the case. At rest, the 
mandible wandered forward so that the mesiobuceal cusps of the second molars 
occluded nearly end-to-end. The overbite and overjet were reduced. The case 
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Fig. 5.—Photographs illustrating the treatment of a deciduous Class II malocclusion. 


A, The casts before treatment. 
cervical traction therapy. 


B, The Hawley appliance. 


C, Casts taken before and after 
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was diagnosed as a borderline distoclusion exaggerated by a posterior and 
vertical functional shift. During closure the mandible shifted posteriorly to the 
patient’s left and into the deep impinging overbite shown here. 


The first objective in treatment was to reduce the extent of the functional 
shift. A maxillary Hawley appliance with an anterior bite plane was used. It is 
shown in Fig. 5, B. It has the usual labial wire and retentive clasps. A de- 
tailed appraisal of this illustration reveals that the bite plane has a moderate 
incline. The incline was incorporated into the appliance to aid in habit 
modification and muscle training. In theory, an incline is not necessary when 
opening the bite to facilitate the movement of the mandible to a position of 
centric contact. The patient should respond to a flat plane which opens the bite 
to rest position. However, some children acquire habit patterns which are 
difficult to evaluate. They do not always respond to a flat bite plane. To 
assist in training the mandible to overcome any undesirable habit pattern, an 
incline is incorporated into the palatal splint. As the patient bites hard on the 
incline, during mastication, the lower incisors slide forward up the incline and 
the mandible is forced to follow. In this way, the incline acts as a traction 
splint and serves to direct the mandible into a more favorable closure pattern. 
After a few weeks the incline can be reduced, or removed, and the patient’s 
mandible moves into its true centric position. 


The result of the bite plane therapy in this case is shown in Fig. 5, C. The 
upper casts were taken following the use of the Hawley appliance, when the 
patient was 6 years of age. They reveal a borderline Class II molar relationship. 
The overbite and overjet are reduced. The mandible closes directly to the oe- 
clusion shown here. During the treatment the mandible shifted forward. The 
posterior, lateral, and vertical mandibular shift disappeared. However, the 
one-half cusp bilateral Class II occlusal relationship still existed. The overbite 
continued to be deep and slightly impinging in nature. It is apparent that 
although much of the distoclusion was corrected, the malocclusion still retained 
its Class II characteristics. To adjust the ocelusic:: further, cervical traction 
was initiated. The patient used the appliance each night for a period of several 
months. The lower casts show the results of this treatment. The cervical trac- 
tion therapy served to establish a Class I molar articulation on both sides of the 
dentition. The overbite and overjet are reduced. The overbite is deep, but no 
longer impinging. In this case, the removal of local factors was not sufficient 
to establish a satisfactory occlusion. It was necessary to adjust the dental arches 
upon their apical bases in order to establish a balanced occlusal relationship. 

A mesioclusion which reacted in a similar manner is shown in Fig. 6. Fig. 
6, A shows the face and anterior cross-bite of a boy, aged 5 years 3 months. In 
the closed-bite relationship he has a cross-bite of the anterior teeth. The molars 
occlude in an Angle Class III malocclusion. From rest position to the contact 
occlusion, as shown here, there was a slight forward mandibular shift. The 
facial photographs reveal a husky, well-developed face. The maxilla and 
mandible are large and well developed. A detailed appraisal of the dento- 
facial complex revealed a borderline mandibular prognathism. However, the 
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lower incisors showed considerable spacing. The maxillary incisors were tipped 
to the lingual side. Treatment to reposition the mandible and correct the cross- 
bite was indicated. A lower Hawley appliance with a steep incline was selected 
to attempt the correction. The wire framework and waxed-up appliance, before 
processing, is shown in Fig. 6, B. The wire framework included occlusal rests, 
a labial section, and strong first deciduous molar clasps. The inclined plane was 
carried out over the labial incisal edges of the lower teeth. The patient used the 


Fig. 6.—Photographs illustrating the treatment of a deciduous Class III malocclusion. 
A. pes hn and anterior cross-bite. B, The appliance used. OC, The occlusion follow- 
ng treatment. 


appliance at all times. He removed it only to brush his teeth. As the upper 
incisors functioned against the incline, they moved to the labial. The forces of 
mastication against the incline forced the mandible to its most posterior position 
of centric contact. In addition, the lower incisors were tipped lingually with the 
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labial wire. To facilitate lingual tipping of lower incisors, the acrylic was 
trimmed lingual to the four lower incisors and distal to the lower canines. The 
acrylic was not trimmed lingual to the lower canines. This contact—that is, the 
acrylic against the lingual surface of the lower canines—served to prevent the 
appliance from shifting forward when labial wire pressure was applied to the 
incisors. In this case, the labial wire did not contact the labial aspect of the 
canines. When pressure was applied to the lower incisors, they tipped lingually. 
As the incisor spacing closed, the distal aspect of the lateral incisor crowns 
moved against the mesial aspect of the deciduous canine crowns. The canines 
were forced to the distal aspect and into contact with the deciduous molars. If 
you look closely at the wire framework in these pictures you ean see that the 
wire coming over the occlusion passes occlusalward to the mesial approximal 
margins of the first deciduous molars. The canines can move distally below the 
wire. 

I have corrected many borderline Class III anterior cross-bites in a short 
time with a lower Hawley incline. For two reasons, however, this one failed. 
These reasons are important to anyone who intends to work with the develop- 
mental problems of the deciduous dentition. First of all, I overlooked the extent 
of root resorption of the deciduous incisors. Incisor root resorption was well 
advanced in this boy. The action of the labial wire against the teeth loosened 
them. It accelerated their exfoliation. After four weeks of treatment they be- 
came very mobile. In this condition they could not be relied upon to participate 
in the retentive stage of treatment. Incisor stability is important in the corree- 
tion and retention of anterior cross-bites superimposed upon borderline mandib- 
ular prognathism. However, the second oversight was of greater significance. 
It involved the appraisal of mandibular size and relationship to other facial 
parts. Earlier in the discussion of this case, I noted that the patient’s mandible 
was slightly larger than the maxilla. The diagnostic measurements had indi- 
cated the presence of the relationship. I failed to give this information its 
rightful consideration. Probably all of us do this from time to time. It is easy 
to make this error in the deciduous dentition. The teeth are small. The bones 
of the face are only partially developed. Dentofacial variation and irregularity 
are in smaller proportions than those of the permanent dentition. Yet, as many 
researchers have pointed out, the general pattern of dentofacial development has 
been determined at this stage of growth. The facts are present. As at any age, 
they require close appraisal and use. Here, the tipping of incisor teeth and the 
shifting of the mandible to a correct centric position were not sufficient to cor- 
rect the cross-bite. It was necessary to retreat the case with fixed appliances and 
Class III intermaxillary elastic traction. With this action, we shifted the upper 
and lower dental arches upon their apical bases to establish a balanced occlusion. 
Casts taken three years later are shown in Fig. 6, C. The molar occlusion re- 
flects the apical base mandibular prognathism. 

There is another aspect of adjustment of the deciduous dental arches upon 
their supporting apical bases which warrants our consideration. Earlier in this 
discussion I pointed out the value of expanding the upper dental arch in the 
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deciduous dentition to remove occlusal factors which result in functional shifts 
of the mandible during closure. In these cases, arch expansion directed desirable 
dental growth and development and established occlusal balance. 

Now I should like to give attention to expanding the deciduous dental arches 
to facilitate a better alignment of the permanent teeth. The greatest concern in 
this regard centers around lower anterior crowding. These are a number of 
ideas about this subject. Our treatment experiences lead us to discredit arch 
expansion as a useful phase of orthodontic therapy. For a long time there has 
been much discussion about the collapse of expanded dental arches. Most of us 
will agree that arch expansion is not reasonable in cases which have moderate or 
extensive amounts of incisor crowding. On the other hand, we do know that 
alveolar bone deposits in support of the growing teeth. To some extent it con- 
forms to the position of the teeth on the apical base. It is reasonable to think 
that in some of the so-called borderline deficiency cases, deciduous dental arch 
expansion may be of value. It could direct tooth position and subsequent 
alveolar bone growth. Several writers have urged attention to this aspect of 
treatment. 


To assist in appraising the value of deciduous arch expansion to aid the final 
alignment of permanent incisors, I should like to show dental development in 
several series of casts taken from the University of Michigan Elementary School. 
Fig. 7, A shows the front and side views of the casts of the deciduous dentition 
of one of our children. The casts were taken when the patient was 6 years of 
age. The lower permanent incisors are just erupting. There is spacing mesial to 
the deciduous canines. No other spacing exists. The deciduous molars are in 
neutroclusion. The overbite is moderate. Fig. 7, B shows the casts of the 
permanent teeth of the same girl. They were taken at 17 years 5 months of age. 
The overbite remains moderate. The molars are in neutroclusion. No spacing 
is evident. The canines are definitely in labioversion. As we study these casts, 
several facts are evident. Both dental arches are slightly deficient. The de- 
ficiency is not great, but it is present. The canines did not have sufficient room 
to erupt into ideal alignment. For some orthodontists, the alignment shown 
here would be satisfactory. For others, it would be unacceptable. In any event, 
here is a case in which we can ask ourselves: “Would expansion of the deciduous 
dental arches have provided space for ideal alignment of the permanent denti- 
tion?” Part of the answer becomes evident as we examine the details of growth 
and development shown in Fig. 7, C. Six stages of development of the lower 
dental arch are shown in Fig. 7, C. The upper left view shows the deciduous 
dentition with lower permanent central incisors two-fifths erupted. They over- 
lap. The upper center cast was taken one year later. It reveals that the incisors 
are four-fifths erupted and the overlapping has nearly disappeared. The upper 
right cast was taken two years later. Here, the lower permanent lateral incisors 
are crowded. One is to the labial side and one is to the lingual. Two years 
later, as shown by the cast on the lower left, the crowding disappeared. In the 
lower center cast the alignment has improved. Unfortunately, the canines have 
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Fig. 7.—Photographs of casts illustrating the dental development of a girl from the 
deciduous dentition (A) to the permanent dentition (B). C, Six stages of development of 
the lower dental arch. 
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not completely erupted. Six years later, as shown by the last cast on the lower 
right, the canines were forced to the labial side. Apparently, this change re- 
sulted with the final eruptive thrust of these teeth. 

To appraise this case further, we did a mixed-dentition evaluation. The 
upper center cast of 1936 was used for this purpose. A modified Wylie-Ballard 
technique was applied. The lower four incisor widths were measured and 
totaled. The total was applied to a scale to determine the expected widths of the 
unerupted canines and premolars. The results are of interest. In the lower 
arch, the molar-to-lateral-incisor distance was estimated to be approximately 
2 mm. short for the permanent teeth. In the upper arch the estimated deficiency 
was 1.5 mm. on both sides. These calculations include allowance for the over- 
lapping of lower incisors as seen in the cast taken in 1936. On the basis of this 


Fig. 8.—Photographs showing variation in dental development of two patients relative 
to deciduous incisor spacing. A, The casts of the upper deciduous dentition show considerable 
spacing. B, The casts of the upper deciduous dentition show no spacing, while the lower 
permanent casts of the same patient show good incisor alignment. 


information, the end result shown in the 1945 cast is better than expected. The 
reason is that the permanent canines and premolars required less space than was 
expected. The estimate indicated a need for 23.4 mm. on each side. The actual 
mesiodistal width of the canines and premolars on each side was 20.8 mm. The 
mixed-dentition analysis overestimated the need for space. In explanation, 
it should be noted that this overestimating is expected. The mixed-dentition 
analysis was developed to overestimate the need of space. In this manner, the 
estimate becomes more realistic; it tries to allow for individual variations in tooth 
size. The only trouble is that in many cases human variation is too great to 
evaluate in a set of tables. Even so, the mixed-dentition calculations are a use- 
ful diagnostic aid, when correctly interpreted. 
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Several other developmental changes in these models are of interest. From 
1933 to 1936 the lower deciduous intereanine width increased 3.5 mm. From 
1938 to 1945 the total arch length decrease was 6.0 mm. Yet, the arch width 
decrease at the first molars during the same period was only 2.0 mm. Ap- 
parently, the incisors moved distally around the arch to occupy some of the 
mesiodistal arch length not used by the premolars and canines. In addition, 
when the first permanent molars shifted mesially, the reduction in arch width 
was small compared to the 6 mm. reduction in arch length. Very little con- 
verging of molars occurred as they shifted forward. This fact implies good arch 
width, which is true. The casts all show wide trapezoidal arches. If these arches 
had been narrow and tapering, the crowding would have been much more severe. 


As we continue to consider the value of expanding deciduous dental arches 
to aid the alignment of permanent teeth, several other considerations should be 
noted. For example, each person is different. Fig. 8 shows the deciduous and 
permanent dentitions of two other patients. The upper and lower casts in Fig. 
8, A left were taken of the same boy. The upper and lower casts in Fig. 8, B 
were taken of a girl. In Fig. 8, A the deciduous dentition shows considerable 
spacing. As the deciduous teeth exfoliated, the permanent teeth erupted and 
good dental alignment resulted. This is expected. In general, we have assumed 
that excessive spacing in the deciduous dentition indicates good alignment in the 
permanent dentition. Now look at the casts in Fig. 8, B. Close examination re- 
veals that there is no spacing in the deciduous dentition. Yet, the permanent 
teeth in this same girl show a satisfactory alignment. One reason is that the 
maxillary lateral incisors are relatively smaller than the other adjacent teeth. 
In any event, the balance between tooth size and arch support is just right to 
permit this exception to occur. In general, we have not expected good permanent 
dental alignment when the deciduous teeth show no spacing. Yet, it occurs about 
10 per cent of the time in the University of Michigan Elementary School series. 


On the other hand, certain relationships of the deciduous dentition to its 
permanent successor appear to be constant and expected. One of these relation- 
ships is demonstrated in Fig. 9. Fig. 9, A shows the deciduous and permanent 
dentitions of still another patient. The permanent casts were taken eight years 
after the deciduous records. In Fig. 9, A we see the occlusal views of the upper 
and lower arches, as well as the casts in occlusion. Both permanent and 
deciduous arches show a similar arch form. There is some spacing between the 
maxillary deciduous incisors. There is very little spacing in the mandibular 
deciduous incisors. The relationship which I wish to demonstrate is shown in 
Fig. 9, B. Here, the maxillary deciduous arch has been occluded with the 
permanent mandibular arch. Also, the mandibular deciduous arch has been 
occluded with the maxillary permanent arch. As we study this demonstration, it 
is interesting to note the excellent manner in which the deciduous arch “fits” the 
opposing incisors, canines, and premolars of the permanent dental arch in the 
same person. This is not unusual. In all of the long University of Michigan 
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Elementary School series, the same comparison can be made. Almost without 
exception, the same close occlusal “fitting” can be demonstrated. It occurs in 
abnormal as well as normal occlusions. 

We could look at many other cases showing the change from the deciduous 
to the permanent dentition. At this point, however, let me review the discussion 
about the objective of adjusting deciduous dental arches upon their supporting 


Fig. 9.—Photographs showing the deciduous and permanent casts of the same individual. 
A, The occlusal and front views. B, The manner of occlusal “fitting’ of the primary and 
permanent casts of the same individual. 


apical bases to establish a balanced occlusion. With regard to deciduous arch 
expansion to aid permanent-incisor alignment, several facts are clear. To begin 
with, much of the early crowding of lower incisors is relieved by the movement 
of these teeth distally as the deciduous canines and molars exfoliate. I have 
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observed these changes again and again in the long series of the University of 
Michigan Elementary School studies. Arch expansion appears to be of little 
value in aiding this type of developmental change. Another fact has to do with 
the appraisal of the permanent-dentition needs during the period of the 
deciduous teeth. We may anticipate the general space requirements of the 
patient by studying his dental hereditary background. Still, the details of 
dental adjustment are the individual patient’s special prerogative. Our available 
diagnostic aids for estimating these developmental adjustments are applied to 
the permanent teeth during the mixed dentition. We have to await their arrival 
before we can work with them. There appears to be little evidence at the time 
of the deciduous dentition to aid in deciding whether or not deciduous arch ex- 
pansion will contribute to permanent incisor alignment. In fact, such evidence 
as is present points in the other direction. Judging from the preciseness of the 
occlusal “fitting” shown in Fig. 9, B, the ability of the deciduous dentoalveolar 
structures to adjust laterally through expansion is too limited for this expansion 
to be applied as a general procedure. Apparently, there is little or no modifiea- 
tion of basal bones following closure of the symphysis of the mandible. In 
addition, the restricting factor of steep occlusal inclines found on most newly 
erupted molars, premolars, and canines must be considered. It is probably true 
that the unerupted permanent teeth will follow the expanding deciduous molars 
to some extent. Still, when the forces of occlusion are applied through the in- 
cline planes of newly erupted teeth, a new set of developmental factors takes 
over. All of us have observed dental arches in which the teeth have been modified 
by these forces. 


On the other hand, as we look at the possibilities of adjusting the deciduous 
dental arches mesially or distally with regard to influencing the permanent denti- 
tion, the opportunities are more attractive. The maxilla and mandible are 
elongating anteroposteriorly through growth during the time of the deciduous 
dentition. There is more room for tooth movement in these directions. There 
is more flexibility and adaptation relative to cuspal interdigitation in both 
deciduous and permanent dentitions. After balanced deciduous dental relation- 
ships have been established, the forces of occlusion become a favorable factor. 
With the eruption of permanent teeth, intereuspal occlusal forces serve to resist 
dental changes in the borderline Class II and Class III skeletal relationships. 


CONCLUSION 


In conelusion, I wish to summarize the discussion in this article. In general, 
I have said that we ought to remove the influence of local factors when they are 
modifying dentofacial development in the deciduous dentition. In addition, I 
have stressed the value of establishing a balanced occlusion in borderline Class 
II and Class II apical base discrepancies at this stage of dental development. 
Finally, I have doubted the wisdom of expanding deciduous dental arches to 
favor permanent incisor alignment. 
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LOCAL FACTORS IN MALOCCLUSIONS 
D. D.D.S., M.S., Mrnneapouis, MINN. 


T GOES without saying that every orthodontist is concerned about the causes 
of malocelusions. He is interested because he wants to prevent malocclusions, 
because he wants to administer treatment unhindered by damaging influences, 
and because he wants his treated eases to remain stable without disturbance by 
disrupting factors. 

A easual survey of the dental literature suggests that the group of items 
commonly known as ‘‘local’’ faetors in malocelusions occupied considerably 
more prominence some years ago than they do currently. One is inclined to guess 
that emphasis on local conditions and influences began to wane when studies of 
jaw growth and studies of the results of treatment led to the conclusion that the 
positions of the teeth seem to have little or no effect on the size of the bodies of 
the jaws. Despite the apparent de-emphasis on local factors in recent years, 
considerable progress has been made toward viewing these factors in better 
perspective within the total field of etiology. 

Therefore, it seems appropriate in the first part of this discussion to sum- 
marize some of the prevailing attitudes toward the influences and conditions 
that have appeared for years on the traditional list of local factors. The second 
part of this presentation will suggest that the traditional list can be rearranged 
in one way to provide a more realistic check list. The third part will suggest 
rearrangement in another way to serve better the needs of the clinician. 


CURRENT ATTITUDES TOWARD LOCAL FACTORS 


1. Local Conditions and Influences Frequently Damage the Occlusion, But 
Sometimes They Do Not.—The fact that the local influences are nowadays called 
‘*factors’’ and not ‘‘ecauses’’ indicates realization that their consequences are 
sometimes uncertain. Only conditions or events that will always be followed 
by certain happenings can be called causes. When there is a cause-and-effect 
relationship there is a determinative, explanatory connection between events in 
the temporal series. Sometimes preceding and succeeding events are only coin- 
cidences. Often it is tempting to consider a coincidental relationship a cause- 
and-effect relationship. 

An example of an event that may or may not be followed by damage is 
the early loss of a second deciduous molar. The adjacent first permanent molar 
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may not move mesially an appreciable amount if favorable occlusal forces, 
favorable axial inclinations, and late eruption of the second permanent molar 
combine to maintain the stability of the first molar. 


In other circumstances, loss of a second deciduous molar may be followed 
by a serious loss of arch length as the first permanent molar moves mesially. 
Occasionally, mesial movement of the first molar occurs prior to its eruption, 


early resorption of the roots of the second deciduous molar permitting this 
undesirable movement. 


2. Local Factors May Vary in Severity From One Child to Another.— 
Obvious examples of variations in degree are found among children with super- 
numerary teeth. One child may have a single, small, horizontally located 
maxillary midline supernumerary tooth that produces only a small alteration 
in the axial inclinations of the adjacent incisors. Another child may have a 
vertically located supernumerary tooth that seemingly causes rotation of one 
central incisor without disturbing the other. Another child may have a larger 
supernumerary tooth and show more dental irregularity with malpositions of 
both central and lateral incisors. Still another child with two large super- 
numerary teeth in the central incisor region and an adjacent supernumerary 
lateral incisor may have dental irregularity from canine to canine. 


3. Some Local Factors Can Be Readily Eliminated During the Development 
of the Occlusion So That the Remaining Natural Changes Can Largely Correct 
the Previous Disruption.—Instanees of properly timed removal of supernumerary 
teeth exemplify the spontaneous corrections that can occur in some situations. 
It should be obvious that not all the local handicaps ean be eliminated easily or 
completely, and so total self-correction of an anomaly is not common. 


4. Local Factors Produce Different Effects in Different Persons or in 
Different Locations in the Same Person.—The consequences of retained deciduous 
teeth offer easily observed examples of differing effects. Sometimes a retained 
deciduous tooth is displaced by its erupting permanent successor and sometimes 
the deciduous tooth deflects the erupting permanent tooth into malposition. 

The effects of tongue-thrusting likewise vary. In two children with large 
tongues whose thrusting activities appear quite similar, one may have maxillary 
and mandibular anterior teeth tipped labially, whereas the other may have a 
severe open-bite malocclusion. 

5. Local Factors Occur in Combinations, Different Combinations Giving 
Different Effects. Within the Combinations Some of the Factors May Be 
Additive or They May Be Compensatory.—Examples of additive factors can be 
noted in Class II malocelusions where different combinations of thumb, lip, and 
tongue forces are associated with different amounts of overjet and overbite. 

Local factors in some combinations are compensatory, tending to offset 
each other. An example is a child with no maxillary lateral incisors but with 
mesial malposition of maxillary posterior teeth, with well-developed labial mus- 
culature, and with early loss of her deciduous lateral incisors and canines so 
that the maxillary arch becomes fairly well aligned, with the lateral incisor spaces 
closed. Occasionally, the early loss of a permanent tooth permits eruption of 
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an adjacent supernumerary tooth into its space so that the extra tooth compen- 
sates quite well for the lost original tooth. Sometimes a labiolingual malrelation 
of incisors in the deciduous dentition is partially corrected when prolonged 
retention of the mandibular deciduous incisors deflects the oncoming permanent 
incisors toward an improved relationship. 


6. Local Factors Seem to Exert Their Influences Principally on the Dental 
and Alveolar Structures, Their Effects, If Any, on the More Remote and Basal 
Structures Being Difficult to Determine.—For example, a child’s deciduous den- 
tition may show a posterior cross-bite, a slightly narrow maxillary arch, and 
long deciduous canines that seem to be the principal deflectors of his mandible to 
the right when he closes his mouth. When his mandible is centered, this child 
has a very symmetrical facial skeleton. The question, for whose answer no 
objective evidence is available, is whether or not his facial skeleton would 
become asymmetrical if the cross-bite were not corrected early. 


These six summary statements about the local factors that appear on the 
conventional lists in the orthodontic literature show how greatly the factors 
vary. Because of their variability, many exceptions and qualifications must 
be kept in mind when any of these items are related to clinical conditions. 
Therefore, it seems appropriate to suggest that the traditional list of factors 
should be rearranged in a way that will direct attention to their variable natures. 


TABULATING THE LOCAL FACTORS IN A CHECK LIST EMPHASIZING VARIABILITY 


A convenient way to view the local factors is to start from the premise 
that many of them are simply variations in characteristics and conditions that 
are acceptable when they are proportionate and coordinated. When there is 
either too little or too much of some thing, some characteristic, or some action 
for a particular time or for certain circumstances, the deficiency or excess becomes 
a potentially damaging agent. 

These variable characteristics and actions that may be related causally to 
some aspect of a malocclusion can be termed either ‘‘physical variations’’ or 
‘‘operational variations.’’ Under these two major headings can be placed 
descriptive subheadings indicating specific kinds of status or behavior (Table I). 
This tabulation includes the items found on the conventional list of local factors, 
grouping them under related headings. This kind of list emphasizes variability, 
but it has certain shortcomings. It calls attention only to the nature and 
location of potentially disturbing influences. It does not suggest the 
interplay of these influences, nor does it suggest the kind or extent of the 
damages that these items may produce or the underlying complexes of causes 
that produce these factors. 


Therefore, this kind of tabulation of these local factors can serve only as a 
cheek list for the clinician who wishes to survey a patient’s problems. The 
clinician needs more than a check list. He needs to know how to think about 
the causative factors as they relate to each other, to the particular cireumstances 
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TABLE I. Locat Factors IN MALOCCLUSIONS 


I. Physical variations (deficiencies or excesses) of the teeth 


A. Number of teeth 
1. Deficiency (for a given stage) 
a. Early loss of deciduous teeth 
b. Loss of permanent teeth 
c. Failure of teeth (one or more) to form 
2. Excess (for a given stage) 
a. Retained deciduous teeth 
b. Supernumerary teeth 


B. Size and shape of teeth 
1. Deficiency 
a. Microdont 
b. Absence or loss of part of a tooth (i.e., caries, hypoplasia ) 
ce. Incomplete dental restorations 
2. Excess 
a. Macrodont 
b. Fused or geminated teeth 
ec. Oversized dental restorations 


II. Operational variations (deficiencies or excesses in amount, order, and timing) 


A. Pre-eruption migration and eruption of teeth 
1. Deficiency 
a. Amount of travel 
(1) Ankylosis 
(2) Impaction 
b. Order and timing of travel 
(1) Late eruption 
2. Excess 
a. Amount of travel 
(1) Eetopie eruption 
(2) Transposition 
b. Order and timing of travel 
(1) Early eruption 


B. Forees within and around the dentoalveolar structures 
1. Deficiency (amount, duration, and direction) 
a. Proximal contacts 
b. contacts 
ce. Musculature (i.e., open lips) 
2. Excess 
a. Proximal contacts 
b. Occlusal contacts 
ce. Musculature (i.e., tongue-thrusting, lip-biting) 
d. Foreign objects, extraoral and intraoral (i.e., thumb-sucking, 
pillowing habits) 


in his patient, and to the undesirable conditions that they may produce. He is 
not primarily concerned about how these factors are related to the total list of 
factors that may be discussed in a textbook. 


TABULATING THE CAUSATIVE FACTORS IN MALOCCLUSIONS FOR THE CLINICIAN 


The anomalous conditions that are found in a patient’s dentofacial complex 
prompt the clinician to search for the causes of these conditions. He seeks causes 
so that he can plan treatment that will eliminate the adverse influences that are 
still acting and treatment that will avoid introducing new conditions which may 
disturb the occlusion during and after treatment. 

If he finds disturbing factors that cannot be eliminated, then he plans 
treatment intended to establish conditions that are least likely to be disrupted 
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by the influences present in his patient. Thus, the clinician is carried into 
an analysis of causative factors by the morphologic and functional analyses 
that he performs as he studies the patient’s malocclusion. 

As the orthodontist approaches a patient, he knows that he may encounter 
a wide variety of occlusion problems. He realizes that a malocclusion is the 
product of uncompensated variations in the parts that make up the dentofacial 
complex and that the components may exhibit any of a wide variety of deform- 
ities, disproportions, malpositions, and anomalous activities. He has come to 
believe that biologic variation is the rule rather than the exception. And so the 
orthodontist proceeds to locate the undesirable variations in the dentofacial 
components, to recognize their nature, and to evaluate the extent to which each 
contributes to the malocclusion. At this stage he is thinking about the causes 
of the malocclusion at a very immediate and direct level. 


It is possible that the orthodontist may pause and explore the reasons for 
each of the morphologic and behavioral variations of the dentofacial components 
as he finds them, but it is more likely that he will proceed to this next stage of his 
study of causative factors after he has finished his analysis of structure and 
function. 


The orthodontist’s analysis of his patient’s malocclusion will almost cer- 
tainly include a more or less complete evaluation of his patient’s progress in the 
major phenomena that occur in the development of the occlusion. 


These phenomena are: 


1. The growth of the craniofacial basal skeletal and muscular 
structures, the phenomena that provide space for the developing 
dental and alveolar structures and that carry them toward their 
eventual intermaxillary relations. 


. The accession of the dentitions, the processes wherein the teeth 
form, grow, change positions within the jaws, and erupt so 
that their crowns emerge into the oral cavity. 

. The positioning of the dental arches and the teeth within the 
arches, the pattern of movements and stabilizations that occur 
in response to the forces surrounding the dentoalveolar struc- 
tures during and after eruption of the teeth. 


When significaiit variations are noted in any of these major phenomena, 
the clinician looks for clues that will indicate the kinds of disturbing influences 
that may account for these variations. 


If a discrepancy is noted in the size, shape, proportions, and actions of the 
basal skeleton or the musculature, the clinician considers the categories of 
heredity, health, and function (Table II, section I). 


If undesirable deviations occur in the development and accession of the 
dentitions, the observer seeks explanations in the heredity, the health status 
(both general and local), and the space relations among the teeth (Table II, 
section IT). 
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TABLE II. Mason PHENOMENA IN THE DEVELOPMENT OF OCCLUSION AND GROUPS OF FACTORS 
THat INFLUENCE THEM 


I. Growth of the basal skeleton and musculature 
A. Hereditary potential 


B. Health status 
1. Nutrition 
2. Hormonal balance 
3. Injuries 
4. Infections, general and local 
5. Neoplasms 


C. Function (activity) 


. Accession of the dentitions 
A. Heredity (i.e., hypodontia, supernumerary teeth ) 


B. Health 
1. Systemic (i.e., hypothyroidism) 
2. Local (i.e., ankylosis, cysts) 


C. Space for teeth 

1. Size of jaws 

2. Size of teeth 

3. Positions of adjacent teeth 

4. Size, positions, and actions of muscular structures 


. Positioning of the dental arches and the teeth within the arches 
A. Muscular structures, size, posture, and habitual activities 


B. Teeth, active and passive contacts 
1. Interocclusal 
2. Intra-arch 

3. Intra-alveolar 


C. Foreign objects (e.g., fingers) 
D. Injuries 


E. Pathologic growths 


If the positioning of the arches on the basal structures or if the positioning 
of the teeth within the arches is anomalous, the clinician directs particular 
attention to the many forces that surround the dental arches. He will appraise 
the muscular structures and their size, posture, and habitual activities, the teeth 
and their active and passive contacts, the possible contacts with foreign objects, 
the effects of injuries, and the likelihood of pathologie growths (Table II, sec- 
tion III). 


This is the kind of tabulation of causative factors that parallels the way 
the clinician thinks. Such an outline encourages him to analyze his patient’s cir- 
cumstances into their component influences and to seek the causes underlying 
the immediate causative factors that he recognizes. He then mentally reassembles 
these items, this stage of synthesis demonstrating the interplay of the many 
influences that gave the resultants or net effects observed in his particular 
patient. He then makes his prediction as to whether or not treatment is needed 
and, if so, what changes he hopes to produce in order to obtain a stable im- 
provement in his patient’s occlusion. 
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These three activities—analysis, synthesis, and prediction—are the essence 
of the clinician’s work with etiology. In these activities, the clinician is 
continually considering the interrelations of the many causative factors that 
may account for the malocclusion. 


Consciously, or unconsciously, he comes to put these factors into a per- 
spective that is best described by the terms predisposing factors, precipitating 
or provoking factors, and perpetuating factors. He ignores academic questions 
about classification of etiological factors, knowing that some conditions that show 
up locally and are commonly called local factors may be the outcome of con- 
stitutional conditions that may, themselves, be congenital or hereditary in origin. 
He avoids putting a blanket condemnation on a condition or event that is in 
itself good but simply occurred too early or too late in his patient. He recognizes 
the possibility that a given event may be disturbing in one patient, but entirely 
satisfactory in another patient. He ignores statistics that may tell him that a 
particular condition rarely happens or rarely causes damage. Instead, he looks 
to see if that condition is present in his patient and strives to evaluate the likeli- 
hood of damage occurring under the particular circumstances where it is found. 
Stated simply, the clinician learns from his experience with all patients, but 
he works with only one patient at a time and must be continually aware of each 
patient’s individuality. 

Within each patient’s complex of multiple contributing factors, the 
clinician seeks to appraise the predisposing and provoking factors leading to 
the malocclusion. Thus, he recognizes causes and causes of causes. 

In many instances the predisposing factors are difficult to determine, either 
beeause they are subtle or because they are unknown. Some of these manifest 
themselves unexpectedly during treatment. 

During the treatment of some patients an undesirable tongue-thrusting 
habit coupled with a developing open-bite may occur. Whether or not the 
treatment brings about the altered habitual activity of the tongue cannot be 
determined. This is an obvious example of the many frustrations that may be 
encountered as the clinician attempts to discover the causes behind the immediate 
causes. 

The approach proposed in the third part of this discussion emphasizes the 
need for skillful detection and continuous re-evaluation of each patient’s prob- 
lems, and suggests a pattern of thinking that keeps the multitude of influencing 
factors in proper perspective relative to each other, to the factors that cause them, 
and to the consequences that they produce. 

This discussion of local factors in malocclusion has not pretended to give 
any final answers. Rather, it has briefly presented the concept of multiple 
causation, and it has tried to show that understanding can advance as we explain 
larger phenomena by the means of studying smaller units. As Sir D’Arey 
Thompson, the famous morphologist, has said, ‘‘ All we can do. . . is to analyze, 
bit by bit, those parts of the whole to which the ordinary laws of the physical 
forces more or less obviously and clearly and indubitably apply.’’* 


Growth and Form, New York, 1942, The Macmillan Company. 


*Thompson, D’Arcy W.: 
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ROUTINE USE OF MINUTE FORCES 
Hotty Havperson, D.D.S.,* Toronto, ONTARIO 


BOUT six years ago, the head of the Orthodontic Department at the Uni- 
versity of Toronto, Dr. R. E. Moyers, and I were discussing natural and 
artificial forces as they relate to orthodontics. I stated that an interesting 
research project might be to measure accurately the amount of force applied 
clinically in orthodontie appliances and auxiliary springs. 
Subsequently Dr. Moyers, as director, set up a research study on ‘‘ The Selee- 
tion of Forees for Tooth Movement.’ At this time I shall bring to your 
attention only a few of the facts which were brought to light in this study. 


Our first step was to review the research literature pertaining to this 
study. One researcher by the name of Schwartz? brought out the idea of the 
degrees of biologic effect, stating that the “most favorable treatment is that 
which works with forces not greater than the pressure in the blood capillaries, 
(25 Gm./sq. em.), moving a tooth less than 1 mm. distance.” 


Gottlieb’s® scientific work shows that the rate of tooth movement is largely 
determined by the speed with which the periodontal membrane re-establishes 
circulation in the areas of pressure and tension. In other words, minute 
forces which do not interfere with the circulation in the periodontal membrane 
elicit rapid osseous changes, whereas forces which occlude a large percentage 
of the periodontal circulation interfere with the desired osseous reactions. 


We should also bear in mind that forces interfering with circulation 
cannot help but cause tissue pathosis. Our task, as orthodontists, is to mini- 
mize and control that pathosis. 

Our next study was designed to measure precisely the weight of the 
forces inherent in arch wires and auxiliary springs by means of the strain 
gauge. (We confined ourselves, for the sake of brevity, to studying wires of 
an 18-8 type stainless steel alloy.) The strain gauge is an electronic device 
for accurate recording of minute amounts of force (Fig. 1). It consists of a 
transducer for converting the force to electrical energy, an amplifier, and an 
ink-writing oscillograph for providing a written record. Deviations of the 
pen are proportionate to the force applied to the transducer. The instrument 
shown is sensitive to force variations of 0.10 gram. At this time let us bear 
in mind that when a force is applied in this category, 1 ounce equals 27.7 
grams. 


Presented before the twenty-seventh annual meeting of the Great Lakes Society of 
Orthodontics, The Chateau Laurier Hotel, Ottawa, Ontario, Oct. 8, 1956. 


*Director of Graduate Department of Orthodontics, University of Toronto. 
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one eer ROUTINE USE OF MINUTE FORCES 751 
The first bar graph (Fig. 2) shows the effect of varying the size of aux- 
iliary springs soldered and wrapped around a main arch wire. The length of 
the spring wires was 8 mm.; the deflection was a constant 1 mm. Only the 
diameter of the spring wire was varied. The range of weights varied from 
4 grams for an 0.010 inch wire to 120 grams for an 0.024 inch wire. At this 
time please take particular note of the force exerted by the 0.014 wire (ap- 
proximately 14 grams), as I will be showing its clinical application later in 
this presentation. 


Fig. 1. 


In the next bar graph (Fig. 3) we see how varying the length of the 
spring affects the amount of weight against the tooth. In this instance 0.020 
inch wires were soldered and wrapped in a uniform manner around a main 
arch wire. The spring deflection was a constant 1 mm.; only the length of 
the lever arm varied. From this experiment, we can readily see that lengthen- 
ing the lever arm produces a gentler force. It also illustrates why clinicians 
have favored recurve springs, high vertical loops, and long coil springs. 

Thus far we have studied auxiliary springs only. Now let us examine 
the arch wire itself. Fig. 4 shows the effect of varying the size of round wire 
in a full “strap-up” employing edgewise brackets on all the teeth. In this 
case all the readings were taken on a maxillary lateral incisor, all the other 
teeth being ligated to the arch wire. The distance of arch wire deflection to 
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Capillary blood pressure 
25 grams/sq. cm. 


30 40 50 60 70 80 90 100 110 120 
Force in Grams 


Wire size 
in inches 


Fig. 2.—Auxiliary springs soldered to high labial arch and wrapped three times around arch 
wire. (Length of spring, 8 mm.; deflection, 1 mm.) 

22 mm. 

20 mm. 

18 mm, 


16 mn. 


Capillary blood pressure 
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1) 10 20° 30 40 50 60 70 60 90 100110 120 
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Fig. 3.—Effect of varying the length of an auxiliary spring (.020 inch round wire soldered 
and wrapped three times). (Deflection, 1 mm.) 


Capillary blood pressure 
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Fig. 4.—Effect of varying the size of round wire in edgewise brackets. (Distance of deflection 
to bracket seat of maxillary lateral incisor, .020 inch.) 
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ae 49 ROUTINE USE OF MINUTE FORCES 753 
the bracket seat was a constant 0.020 inch. In every instance we have meas- 
ured the amount of force required to move the wire to the bracket. There is 
a mobility of the tooth in its alveolar socket. This mobility allows part of 
the distance to be absorbed by the tooth moving to the wire, especially when 
heavy wires are used. Therefore, after the tooth is ligated to the arch wire, 
all of these forces decrease slightly. 


Fig. 5 shows some of the forces used in the wires that make up the John- 
son appliances. Again, the force weight against a maxillary lateral incisor 
was tested with the arch wire deflection to the bracket seat held at a constant 
0.022 inch. Flat wires, twin wires, and a single 0.010 inch wire are shown in 
the bar graph. Of particular interest is the great difference in weights shown 
between flat wires of 0.012 inch and 0.010 inch thickness. 

When we examine the bar graphs in Figs. 4 and 5, we ean readily see 
that in using wires of the diameter recommended by the majority of clinical 
orthodontists who use the mechanically efficient twin wire or edgewise mech- 
anisms, the high force range of these heavier wires makes it impossible for 
the clinician in his routine practice to make adjustments in a force range as 
low as the capillary blood pressure (25 grams per square centimeter). This 
fact does not necessarily condemn these orthodontic mechanisms, provided 
that the high force is less than the width* of the periodontal membrane and 
that this force is not reapplied before repair to the tissues has been estab- 
lished.*® 


Flat wire 
.012 x .0205 


Flat wire 


x .0205 
blood pressure 
25 grame/sq. cm. 


Single wire 
510 


0 ° 50 100 150 200 250 300 
Force in grams 


Fig. 5.—Force range in Johnson type appliances. (Distance of deflection to bracket seat of 
maxillary lateral incisor, .022 inch.) 


Let us now examine one method of practicing orthodontics with the rou- 
tine use of minute forees. For my discussion I shall select the essayist’s 
favorite—the Class II, Division 1 malocclusion. 

Fig. 6 shows the right and left anteroposterior (A-P) relationship of the 
dental arches. The front view includes the maxillary position of an 0.040 
inch high labial arch wire with 0.030 inch spring stop locks and 0.030 inch 
elastic hooks in the canine region for 1 or 1.5 ounces of intermaxillary force. 

All wires are of an 18-8 type stainless steel. The 0.040 inch maxillary 
lingual arch wire shows 0.014 inch spring wires soldered, wrapped three times 
around the main arch wire, and fitted over the contact of the first and second 
molars. 
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My first concern in the treatment of Class II cases is to obtain an over- 
treated anteroposterior relationship of the second and first maxillary molars 
to the mandibular molars, that is, if the lower lip does not constantly rest 
lingual to the maxillary incisors. If this condition exists, the first stage of 
treatment is retraction of the maxillary incisors far enough to allow the pa- 
tient an approach to normal lip closure. The technique of retracting the 
maxillary incisors will be explained later. 


Fig. 6. 


The total number of appliances used in correcting the anteroposterior 
relationship of the buccal segments is four first molar bands, maxillary high 
labial and lingual arch wires, a mandibular lingual arch wire, a few auxiliary 
spring wires, and 1 to 1.5 ounce elastics. 


Fig. 7 shows the mandibular lingual arch wire with several individual 
auxiliary springs. (This was a case of cross-bite on the left side.) The re- 
maining illustrations in Fig. 7 show the improvement of the anteroposterior 
relationship of the buceal segments after approximately three months of 
treatment. 

In the great majority of Class II cases the first teeth to be moved, if they 
have erupted, are the maxillary second molars. The springs to these molars 
are deflected approximately 1.5 mm., and this deflection is maintained against 
the second molars until they have tipped into an overtreated anteroposterior 
relationship (approximately 3 months). Very frequently there is no apparent 
movement of the second molars for the first three to six weeks of treatment. 
They will, however, eventually move or tip distally without increasing the 
deflection of the springs beyond the approximate 1.5 mm. 
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The high labial arch wire was, I believe, originally designed and used 
most efficiently by Dr. Lloyd 8. Lourie® * of Chicago. I first learned about the 
possibilities of this appliance when I was associated with Dr. Harvey Bean 
in the 1930’s. In the “old days” the buccal tubes were quite short (now they 
are -9 mm.) and the arch wire was brought up rather abruptly in front of the 
tubes and quite high under the lip. This design led to frequent lacerations of 
the soft tissues. The high labial arch wire of today is only 3 to 5 mm. above 
the gingival margin of the central incisors and the sharp bends have been 
somewhat streamlined. 


Fig. 7. 


The 0.030 inch elastic hooks are soldered in the canine area and brought 
down almost to the occlusal plane. If the distance from the mandibular molar 
elastic hook to the maxillary hook is approximately 22 mm., the intermaxillary 
foree obtained from a %¢% inch latex medium elastic will be 1 to 1.5 ounces. 


The patient is instructed to remove these elastics at mealtime to avoid 
producing unnecessary mobility of the maxillary first molars. As the maxil- 
lary first molars move distally, the stop locks on the high labial arch wire are 
also moved distally far enough to keep the arch wire 2 mm. away from the 
gingival tissue in the anterior region. The patient must be warned to dis- 
continue the elastics temporarily if “they pull the wire against the gum tissue 
above the teeth.” Unless his next appointment is within two or three days, 
he should let the orthodontist know about this condition so that the wire can 
be set farther forward. The total anchorage for this light intermaxillary 
force is a “standard” mandibular lingual arch wire. One need have no con- 
cern about losing anchorage if the intermaxillary force is not over 1.5 ounces. 
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With patients who cooperate 100 per cent in wearing the elastics, I find that 
a 1 ounce force from each elastic is quite sufficient in this technique. I seldom 
attempt to move more than two maxillary teeth at a time. In the majority 
of cases, I am pleasantly surprised to find that, after the mesial inclined plane 
of the mesiobuccal cusp of the maxillary second molar begins to contact the 
distal inclined plane of the mesiobuceal cusp of the mandibular second molar, 
the Class II relationship of the dental arches begins to “unlock.” The maxil- 
lary first molars assume a more distal relationship with mandibular first 
molars and diastemas appear between the maxillary molars, premolars, and 
canines. Fig. 7 (lower right) shows “before and after” views (approximately 
three months of treatment) of the anteroposterior relationship of a buccal 
segment of the above case. 


At this stage (Fig. 7, lower right) the force is entirely removed from the 
maxillary second molar springs, thus allowing more distal force on the maxil- 
lary first molars. Occasionally the second molar springs have to be reacti- 
vated and again released before the first molars assume an overtreated antero- 
posterior relationship with the mandibular first molars. Another pleasant 
surprise in this plan of treatment is that rarely do the maxillary second pre- 
molars require any assistance to establish the correct anteroposterior rela- 
tionship with the mandibular dental arch. Dr. Robert E. Moyers, who has 
done considerable research work on the periodontal membrane, is of the opin- 
ion that this movement of the maxillary second premolar is the result of a 
stretching or pulling of the transeptal fibers between the distally moving 
maxillary first molar and the second premolar. 


Usually the maxillary first premolars require some help to assume their 
normal anteroposterior relationship with the mandibular teeth. When the 
maxillary second and first molars are in an overtreated relationship with the 
mandibular dental arch, the maxillary lingual arch wire is removed. Spring 
wires (0.014 inch) are soldered onto the high labial arch wire mesial to the 
first premolars and wrapped distally. These springs are fitted to the mesial 
side of the first premolars, as shown in Fig. 8. When activated, the distal 
deflection is never more than 1 mm. 


The elastic routine remains the same. If the overtreated relationship of 
the molars seems to increase, two maxillary canine springs are added and 
fitted in the same way as the premolar springs. Again, the deflection is never 
more than 1 mm. [If there is a slight loss of the overtreated anteroposterior 
relationship from the 1 mm. deflection of the four springs, the deflection is 
partially or totally removed from the canine springs. In some cases, after 
the maxillary first premolars and canines have been tipped distally, the apices 
of the canines have to be moved distally. The canines are banded. The distal 
root movement is accomplished by means of similarly attached springs, but 
they are 0.012 inch in diameter and are fitted into 0.014 inch horizontal chan- 
nels, tubes, or brackets on the canine bands. For banded teeth, springs off a 
high labial arch wire are turned at right angles at the level of the channel 
and the horizontal portion is inserted from the mesial end of the channel. 
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When teeth can neither be rotated nor the roots moved by auxiliary 
springs, they are banded and similar brackets and springs are used as de- 
seribed for the canines. 

If roots have to be moved lingually or labially, a wide horizontal channel 
is welded onto the band. The free end of the 0.012 inch spring wire is doubled 
back the length of the channel on the band, thus forming a flat end on the 
auxiliary spring which is fitted into the wide channel. 

After the maxillary first premolars and canines have been moved to their 
eorrect anteroposterior relationship with the mandibular dental arch, the first 
premolar springs are removed. (Fig. 8, top right, should show spring touch- 
ing premolar.) The deflection, if any, is removed from the canine spring 
wires and four 0.014 inch maxillary incisor spring wires are fitted onto the 
arch wire (Fig. 8). Only two of these springs are deflected 1 mm. against the 
most prominent maxillary incisors. The other two remain inactive until the 
next adjustment (three weeks), at which time they are deflected approxi- 
mately 0.5 mm. No further deflection is added to the other incisor spring 
wires until the third visit, at which time the increased deflection may only 
be a small fraction of 1 mm. The total force application of the four incisor 
springs should not be greater than the force obtained from the 1 ounce inter- 
maxillary elastics. 


Fig. 8. 


I am inelined to agree with Dr. Joe Johnson,* the twin-wire expert, that 
“When force has been applied to these light wires, you must not bind or tie 
them tight in the brackets. You must give the wires a chance to move in the 
brackets and the periodontal membrane a chance to breathe.” I have found 
clinically that if force application is less than the capillary blood pressure 
and the wires do not bind in the brackets, the patient does not experience any 
pain reaction. The one great advantage in the use of these individual springs, 
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whether they are fitted into channels or brackets on banded teeth or just con- 
tacting the teeth, is the fact that the operator knows, at all times, the type 
and amount of force (within a few grams) that he places on every tooth in 
the dental arch. 


In a great majority of these Class II cases, the overbite begins to improve 
as soon as the molars are approaching a normal anteroposterior relationship. 
In any event, the maxillary incisors are gradually retracted until they are 
contacting the mandibular incisors. If an excess overbite prevents full re- 
traction of the maxillary incisors, a bite plane (Fig. 9) is constructed. The 
0.030 inch labial wire has shallow canine loops to avoid interfering with the 


Fig. 9. 


high labial arch wire which may be used to maintain part-time intermaxillary 
foree. Usually all the auxiliary springs are stripped off the high labial arch 
wire if it is used in conjunction with this type of bite plane. The 0.036 inch 
S wires on the palatal portion of the bite plane are so adjusted that they will 
snap under the lingual tubes when the patient bites on the bite plane. If the 
bite is not opened more than 2 mm. at a time, the patient becomes accustomed 
to the appliance very quickly. The palatal S wires effectively keep the bite 
plate up in position. They also help in bringing the four six-year molars 
quickly into occlusal contact. 


After the overbite has been reduced enough to allow the retraction of the 
maxillary incisors to be completed, the bite plane is removed and spring wires 
for the incisors are again attached to the high labial arch wire. If this final 
retraction completes the treatment of the maxillary dental arch, a retainer 
is constructed and the patient is asked to wear it half-time (for example, 
from 7 p.m. to 7 a.M.). This routine is carried out for a minimum of six 
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ao og ROUTINE USE OF MINUTE FORCES 759 
months; thereafter it is removed for three-night week ends for another six 
months and then discontinued. If the original malocclusion included severe 
rotations of the anterior teeth, the part-time retention may be extended over 
a total period of two years. The design of this retainer is similar to the one 
described previously, except that there is no bite crib nor S wire on the 
palatal portion. 

If it is desirable to reduce the overbite further, the maxillary six-year 
molar bands are left in place and a bite plane is constructed of the design 
shown in Fig. 9. The patient is asked to wear this bite plane at all times for 
a period of six to twelve months; thereafter the routine is reduced to twelve 
hours per day followed by three-night week ends off for another total of six 
to twelve months. When the twelve hovis per day routine is started, the 
maxillary six-year molar bands and S wires are removed. 


-059" diameter tapered 

18-8 spring wire 

100 mm. 


Fig. 10.—Orthodontic feeler gauge. 


One of the most important instruments in my practice is the feeler gauge 
(Fig. 10). Whenever force is applied to an auxiliary spring wire, the force 
is measured by the feel of the drag as the gauge is passed between the spring 
wire and the tooth. This gauge is especially valuable for feeling. force ap- 
plication if the deflection of the spring wire cannot be seen. The feeler gauge 
should be held very lightly between the thumb and the index and middle 
fingers. The gauge should not be allowed to touch the lips or cheek, as these 
tissues will interfere with the feel of the force in the spring wire. 

Dr. Egil Harvold,® orthodontist and expert cleft palate researchist, sug- 
gested “stitching” (spot welding) channels, of half-width molar banding, 
on arch wires to receive auxiliary spring wires which are then wrapped 
around the main arch wire as shown in Fig. 9. This channel type of attach- 
ment of the anterior spring wires is also shown in Fig. 8. If one spring wire, 
rather than two per channel, is indicated, the wire is wrapped around the 
arch wire on each side of the channel and the dead end of the spring wire is 
eut close to the arch wire. 


: 
5.5 mm, 
i : 
3 


760 HALDERSON Am. J 

The channels on anterior bands are made from full- or three-quarter- 
width anterior banding (Fig. 11). If channels are indicated on molar bands, 
molar banding is used. Pliers with slotted beaks are very useful in forming 
these channels on bands or arch wires (Fig. 11). 


& 


Two other very useful adjuncts to this technique are the recurve spring 
wire and the linked spring wires for uprighting and rotating mandibular 
anterior teeth (Fig. 12). Of course, adequate arch length is a prerequisite. 
Combining the force of these spring wires, I never find it necessary to band 
these anterior teeth unless the roots of some of the teeth are grossly out of 
position. This combination of spring wires and the lingual arch wire is ex- 
cellent when mandibular premolar extraction spaces are being closed. After 
the anterior teeth have been uprighted and rotated, the half-round post on 
one side of the lingual arch wire is moved mesially approximately 1 mm. In 
three weeks the post on the other side is moved mesially 1 mm. In three to 
six weeks the original post is moved again approximately 1 mm., and so on 
until the extraction spaces are closed. If there is danger of tipping the man- 
dibular anterior teeth too far lingually when this method of mandibular space 
closure is being used, 1 ounce intermaxillary elastics may be added to the 
treatment procedure. The maxillary high labial arch wire is replaced by a 
low labial arch wire contacting the maxillary anterior teeth at the junction 
of the gingival and middle thirds of the crowns. However, if further retrac- 
tion of some of the maxillary teeth is desirable, it may not be necessary to 
change to a low labial arch wire. 
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When force has been applied to these spring wires, it is often difficult to 
see their deflection when the arch wire is placed in position. I always test 
the force application with a feeler gauge. The feel of the force should not 
be more than that which is experienced in testing the force of an 0.014 inch 
maxillary incisor spring wire which has been deflected 1 mm. Fig. 13 shows 
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762 HALDERSON Am. J, Orthodontics 
two premolar extraction cases, before and after approximately six months’ 
treatment with a mandibular lingual arch wire with an 0.014 inch lingual 
recurve and 0.016 inch labial link spring wires. 

Fig. 14 shows another method of rotating or tipping mandibular incisors 
lingually with an 0.014 inch recurve spring wire and 0.007 inch ligature wire. 
With careful adjustment of the recurve spring wire and the 0.007 inch liga- 
ture wire, mandibular incisors can also be intruded (two at a time). At all 
times an attempt is made to have the force application less than the capillary 
blood pressure. Fig. 14 also shows a lateral incisor ligated to the lingual 
arch wire with the activated recurve between the ligated tooth and the arch 


Fig. 15. 


wire. This method is not as efficient for correcting rotations as ligating di- 
rectly to the spring wire. Also it is easier to assess the force application 
when the spring wire is ligated directly to the tooth. 

Figs. 15, 16, 17, 19, and 21 show “before and after treatment” casts of 
Class II, Division 1 malocclusions. All these cases were treated with the 
technique, procedure, and minute forces described in this article. In each 
ease the only teeth banded were the four six-year molars. The procedure in 
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treating the case in which all the mandibular teeth were completely lingual 
to the maxillary teeth (Fig. 16) was only slightly altered, a bite plate being 
added at the beginning of treatment. 

Fig. 18 shows plaster casts that were obtained three years after all re- 
tention was removed from the case shown in Fig. 17. Fig. 20 shows plaster 
casts that were obtained five years after all retention was removed from the 
ease shown in Fig. 19. The mixed dentition case (Fig. 21) is rather interest- 
ing in that the patient had a finger-sucking habit, as well as a habit of resting 
the tongue between the incisors. The appliances used were four six-year 
molar bands, a maxillary high labial arch wire with four incisor spring wires, 
a mandibular lingual arch wire with an anterior recurve spring, and 7 ounce 
elastics worn only at night. The patient’s cooperation in breaking these habits 
was excellent. As the patient lived out of town, appointments were made at 


five-week intervals. The plaster casts (Fig. 21, right) were obtained sixteen 
months after treatment was started. My purpose in including Fig. 22 in this 
article is mainly to show that Class III types of malocclusion can also be 
treated by using minute forces. 


SUMMARY AND CONCLUSION 


Some years ago, when I first adopted this procedure as well as the use of 
minute forces in correcting Class II, Division 1 malocclusions, I was amazed 
at the ease with which the maxillary posterior teeth could be brought into a 
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Class I relationship with the mandibular teeth. All this was accomplished 
without setting up a “pressure area” in the maxillary premolar region, as 
so often recommended in the Johnson technique or plan of treatment, or even 
using a multiband and root-moving technique to mass move these teeth into 
a Class I relationship. I cannot explain the apparent ideal axial position of 
the treated maxillary posterior teeth. One would think that the roots of these 
teeth should all have an anterior displacement and yet, according to the 


plaster casts, the maxillary six-year molars appear to have a posterior dis- 
placement of the roots. 


I am quite well aware that opinions are most unscientific. Yet, I should 
like to state, unscientifically, that I am of the opinion that in addition to nor- 
mal growth, the mandible starts a “forward and downward migration” as 
soon as the Class II inclined plane relationship of the molars is “unlocked.” 
I do not think that it is reasonable to infer that all of the improvement of the 
anteroposterior relationship in the dental arches, as shown in Fig. 7 (lower 
right), can be attributed to the distal tipping of the maxillary molars, the 
forward and downward growth of the mandible, and the appearance of ap- 
proximately 1 mm. diastemas between the maxillary premolars and canines 
after three or four months of treatment. I have carefully tested the centric 
closure pattern of these patients and they all seem to be comfortable and 
“normal” in the improved anteroposterior relationship. I have also observed, 
in treating these cases, that very seldom is there any sign of a relapse of the 
anteroposterior relationship of the dental arches after they have been treated 
to a Class I relationship. 


Another unscientific opinion of mine was that I moved maxillary molars 
and premolars posteriorly in the treatment of Class II cases. But, after 
studying a few cephalograms, it seems that in some cases I may have tipped 
the molar crowns posteriorly and in others I may have prevented the molars 
from moving forward with the rest of the normal growth of the maxilla. 
However, I cannot state dogmatically that this observation is correct, be- 
cause my samples of cephalograms were much too small to be of any statistical 
or scientific value. Still, if I have only prevented these maxillary posterior 
teeth from moving forward with normal maxillary growth, it may explain to 
some extent the ideal axial position of these teeth after obtaining a Class I 
relationship with the mandibular teeth. 

Dr. Gustav Korkhaus,’° University of Bonn, has done some outstanding 
research work on the forward repositioning of the mandible, sometimes called 
“jumping the bite.” In this study serial radiograms were made of the 
temporomandibular joint of hundreds of these cases under treatment. The 
radiograms showed a gradual reshaping of the glenoid fossa over the an- 
teriorly positioned head of the condyle. I believe this change in the temporo- 
mandibular joint took place over a period of eighteen to twenty-four months 
of treatment in the age range of 12 to 16 years. When this scientific work 
is published it should be very valuable to the clinical orthodontist, regardless 
of the type of appliance therapy he uses in practice. 
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At this stage, you may be wondering what prompted this thinking on 
minute forces. Well, when I was in my teens, as a technician with the late 
Dr. George Grieve, I was introduced to orthodontics and the painstakingly 
accurate multiband pin-and-tube appliance. I might add that many years 
later I was also introduced to the edgewise appliance technique. Many of the 
teenage patients would visit my laboratory while awaiting their turn for ap- 
pliance adjustments. Those who showed interest in my future asked what I 
was going to do when I grew up. I said that I was going to be an ortho- 
dontist. Let us not forget that these patients were teenagers talking to a 
teenager. ‘Do you know how to be the best orthodontist in the world?” they 
said. “No,” I replied. “Well, straighten teeth without using bands that look 
horrible and hurt.” 

The seed of my thinking in orthodontics was planted in as simple a man- 
ner as that thirty years ago. I am not casting derogatory aspersions upon 
Dr. Grieve or his work. No one was more exacting in his appliance adjust- 
ment or technique than he. But the alloys and materials available today for 
orthodontic appliances are far superior to those of thirty years ago. It was 
an accepted belief that some pain must accompany orthodontic tooth move- 
ment. In those days research studies in the physiology of tooth movement 
were just beginning. 

Malocelusions develop without pain. Why can they not be corrected 
without pain? They can. We have all seen maloceclusions resulting from 
thumb-sucking. In many of these cases the abnormal force is being applied 
for only about forty-five minutes out of twenty-four hours. I was convinced 
many years ago that, following these simple facts to their logical conclusion, 
all maloeeclusions could and should be corrected without pain. I am still of 
the opinion that if I cause any pain at all in the manipulation of my appli- 
ances, I have been clumsy and that I have exerted a force greater than that 
of the capillary blood pressure. 

Assuming that the specific findings of the research workers mentioned 
in our study on forees are correct, and assuming that our pilot study on forces 
is fairly accurate, then it seems reasonable to conclude that the forces used 
in the correction of these malocelusions are less than that of the capillary 
blood pressure (25 grams per square centimeter). In other words, physi- 
ologiec tooth movement can be obtained clinically day in and day out in an 
orthodontie practice—perhaps not 100 per cent of the time, but very near 
that degree of perfection. 

Because of my present status on our University staff, I wish to announce 
that we are not what is popularly called a one-appliance school. We teach 
edgewise, twin-wire, Universal, monoblock, and labiolingual techniques. Yes, 
this conglomeration of techniques may confuse some of the graduate students, 
but at least lazy thinking is discouraged. 
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ANALYSIS OF EARLY CLASS II, DIVISION 1 TREATMENT 


Eucene E. West, D.D.S., San Francisco, Cauir. 


INTRODUCTION 


N SPEAKING of early orthodontic treatment we invariably mention the 
importance of correeting cross-bites, Class III malocelusions or Class I 
malocclusions that may resemble Class III conditions, and severe Class II, 
Division 1 malocclusions. We can read this admonition in our textbooks and 
journals or hear it from orthodontic educators. We read and listen and then 
many times we will treat everything but the Class II, Division 1 malocelusions. 
These seem always to need a second period of treatment and sometimes a third 
period is required. When these cases come into our offices they may not seem 
severe enough to treat now, or perhaps we feel that they can be treated better ' 
later. 

The object of this article is to report in some detail the results observed } 
from the evaluation of severe Class II, Division 1 malocelusions treated in 
the deciduous dentition. We are interested at present primarily in what 
happened during the treatment period: Was there change in relationship of 
maxilla to mandible? Where did it occur? Was the treatment worth while 
in the light of the changes which occurred? 


CLASS II, DIVISION 1 MALOCCLUSIONS 


Extreme Class II, Division 1 malocclusions present a problem in facial 
relationship as well as occlusion. While all malocclusions in this group will 
vary somewhat, there are three general characteristics common to the group, 
and each of these is a particular problem. We will find an abnormal maxillo- 
mandibular base relationship, an excessive amount of overjet, and generally a 
deep overbite. 

It is an old problem, and varied expressions of opinion as to when treat- 
ment shou!d begin are not uncommon in the literature. 

In Angle’s' Malocclusion of the Teeth (seventh edition) we read: ‘‘It 
becomes an axiom, that the proper time to begin treatment is as near the 
beginning of the variation from normal in the process of development of the 
dental arches as possible.’’ Those who treat severe Class II, Division 1 
malocclusions during the deciduous dentition must have this in mind, for if the 


This thesis, which was given as a partial fulfillment of the requirements for certification 
by the American Board of Orthodontics, is being published with the consent and the recom- 
mendation of the Board, but it should be understood that it does not necessarily represent 
or express the opinion of the Board. 
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discrepancy in facial relationships can be overcome early, then most certainly 
our patients should have a better chance for harmonious development of the 
teeth and supporting structures. 

The opposite view is expressed by Hellman,? who writes: ‘‘Early treat- 
ment tends to prolong indefinitely the period of orthodontic care and offers 
no assurance of better end results.’? This view is held by many orthodontists 
who feel that they can achieve comparable results from treatment instituted 
in the mixed or permanent dentition. 

Hahn‘ has advocated early treatment for many years, even if three periods 
of treatment are necessary in the most extreme cases. He writes: ‘‘We believe 
that in practically every case so treated (that is, in the deciduous dentition) 
there has been a sufficient decrease in the severity of the secondary maloc- 
clusion to warrant such a procedure.’’ 

Graber,* in an evaluation of fourteen cases, is not so certain. He reports 
that three patients made the grade as far as tooth relationship was concerned, 
but that well over one-half of the patients had a Class II relationship of a 
lesser degree at the end of treatment. While this may seem discouraging, 
he further reports that eleven of the patients showed anteroposterior base 
adjustment and that most patients showed improvement in muscle tone and 
function. 

While Graber does not give a detailed analysis of treatment results, his 
generalizations as to what was accomplished seem to suggest that while tooth 
relationship may have left a little to be desired in some eases, the over-all 
changes were worth while. 

We have collected before- and after-treatment headfilms of eighteen treated 
Class II, Division 1 maloeclusions. While this number is certainly not large 
enough to be used in a statistical study, it was felt that certain indications 
as to what we could expect in the way of facial changes would be found. 

As a criterion of severity, all the patients exhibited a definite Class II 
molar relationship with a marked protrusion of the maxillary anterior teeth. 
The average amount of overjet was 10 mm. Some of these had associated 
sucking habits which may have increased the protrusiveness of the maxillary 
arch. Most of the patients had deep overbites; in a few the degree of overbite 
might not be considered too abnormal. The age of the patient at the beginning 
of treatment varied between 3 and 414 years. 

Before- and after-treatment tracings were made of each patient. They 
were analyzed, using the superposition methods outlined by Steiner.. In addi- 
tion, in order to check the effect that a prominent chinpoint or change in 
mandibular plane angle might have in relation to soft tissue esthetics, the 
angle SN-PO was measured and compared. 

While I felt certain that a change in tooth position with treatment would 
be seen, I was particularly interested in determining just how the jaw relation- 
ships would be altered, if at all. I was interested in seeing how far the 
deciduous second molars and incisors were moved distally and in observing 
the effect of movement of these deciduous teeth on the permanent maxillary 
molars and central incisors. 
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All of these patients were treated by means of maxillary extraoral trac- 
tion. Eight of them, in addition to this traction, were subjected to light inter- 
maxillary elastic pull toward the end of treatment. The treatment time in 
these cases ranged from eight to thirteen months. 

The superpositioning methods of Steiner’ were selected to demonstrate 
changes that occurred during the treatment period, as it was felt that they 
depict more graphically what has occurred in a given period of time. 

In the comparison of over-all changes, the line SN with S registered was 
used as a base line. Variation in the angles ANB and SN-PO will identify 
anteroposterior changes in which the mandible or maxilla has assumed a dif- 
ferent relationship with the cranial base. 

When we choose to observe the changes anteroposteriorly due to ortho- 
dontie treatment and minimize the effect of growth, we can do this by super- 
imposing on the line SN so that the N points coincide. 

The vertical growth can be canceled out by transferring the original 
NA line to the second tracing when the N points are superimposed. Then, 
by shifting the tracings along the line NA until the structures of the maxilla 
coincide to the greatest extent, the amount of change that has oceurred in the 
maxilla can be assessed. 


Fig. 1—The broken line indicates good generalized growth during this period, as well as 
definite distal position of the teeth and point A. 


Evaluation of the results of treatment is an analysis of how specific areas 
were affected by the growth and how they were affected by appliance therapy 
during the interval between the headfilms. 

There was a satisfactory correction of tooth relation, as well as improve- 
ment in facial esthetics in all the cases studied. The different ways in which 
this improvement, especially in facial balance, was accomplished is interesting. 
In general, they can be divided into three types of response. 

The first of these types is illustrated by Fig. 1. When the tracings are 
superimposed on the line SN with S registered, the broken line indicates the 
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changes that have taken place during the eleven months the patient was under 
treatment and the first nine months of retention. There is a twenty-month 
period between the headfilms. Nasion has moved forward. It will be noticed 
that the maxilla appears to have changed its position in a vertical direction 
only. The mandible appears to have enjoyed a favorable amount of growth 
in a direction that we would like to see more often. The mandibular angle 


has become steeper, which in this case might be attributed to the use of inter- 
maxillary elastics. 


Remember, this is a picture of over-all change. We can examine specific 
change in the maxilla more closely by using the original NA line transferred 
to the second tracing and then registering the maxillae of the two tracings 
where they are best oriented in relation to one another on this line. This 
has been done in the upper right-hand corner of the illustration. In this way 
changes that might be due to vertical and horizontal growth are nullified. 
We observe that point A is more distal than in the original tracing, as are 
the deciduous incisor and molar. The permanent molar and central incisor, 
while not shown, follow a similar pattern. 


To record other changes in the anteroposterior direction we can super- 
impose on the line SN with the N points registered. Changes which we can 
observe then in this plane can be attributed largely to orthodontic treatment. 

We see that the mandible is in the same anteroposterior relationship to 
the cranial base as it was in the beginning of treatment. It has changed only 
in its vertical relationship. It continues its forward growth at approximately 
the same rate as the base line SN. There is little evidence here of what we 
thought was good mandibular growth when we looked at the over-all tracings. 


Improvement, then, was achieved through alterations in the alveolar portion and 
teeth in the maxilla. 


There has been established a better relationship between the jaws. The 
angle SNB has increased 1 degree. The angle SNA has decreased 3 degrees, to 
give a net favorable change of 4 degrees. The deciduous molars were moved 
distally 4 mm., as indicated by an increase in the distance from NA to the 
distal side of the second deciduous molar which accounts for the change in 
the tooth relationship. The upper incisors were moved back 8 mm. I believe 
also that the increase in vertical height has helped the facial esthetics. Im- 
provement in this case was due not so much to a good amount of favorable 


growth, but to the fact that there was considerable distal movement in the 
maxillary arch. 


There did not seem to be any significant difference in anteroposterior 
relationship between those eases which had light intermaxillary elastics toward 
the end of treatment and those which did not, although three of the cases 
in which elastics were used showed a change in the mandibular plane angle of 
about 3 degrees. There was no startling change in the anteroposterior position of 
the mandible, except in one case, when the angles SNB and SN-PO were com- 
pared in the two sets of tracings. 
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In this series there were three cases in which the angle SNB improved by 
more than 1 degree during treatment. Fig. 2 shows this type of response. 
There is a ten-month interval between the two headfilms. Here we have a 
picture of a good amount of generalized growth and good distal tooth move- 
ment. We will note that the over-all growth seems to be about equal, except 
in the mandible, when we superimpose on the line SN with S registered. 
Points N, A, and B have come forward, and there has been some increase in 
length of the face due to vertical growth. In the upper right-hand corner 
you will notice that there has been no change in point A or alveolar area, as 
we saw in the previous illustration. We can record only distal movement of 
the incisor and molar. In the lower corner we see the principal reason for 
the improvement in relationship of bases. The mandible is now in a position 
more forward in relation to the plane NA than it was before treatment. 


Fig. 2.—The broken line indicates extremely favorable mandibular growth, while distal 
movement in the maxilla is not as spectacular as previously shown. 


The angle SNB has improved 2 degrees, while the angle SNA has remained 
unchanged, making a net change of 2 degrees. The upper second deciduous 
molars have been moved 3 mm. distally, as have the deciduous incisors. The 
2 degree change in position of the mandible represents a distance of 3 mm. 
The situation here is almost opposite to what we found in the first case. Which 
type of change is more desirable? My preference, if a choice were available, 
would be the latter. 


These two cases have been types in which we ean see definite improvement 
for the patient and determine to a degree how this improvement came about. 

Not all of the cases responded in such a clear-cut manner. Sometimes 
the changes were subtle and more difficult to pick out, and yet the patient showed 
some improvement. The next illustration cannot be called a typical response, 
and yet one sees it. Fig. 3 indicates that there is very little happening during 
treatment, except tooth movement. The interval between the two headfilms is 
one year. You will notice in the over-all picture that point N has come forward 
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slightly, the anterior portion of the maxilla has straightened out with the 
uprighting of the incisor, and the mandible remains about the same with a 
slight increase in the mandibular plane angle. This was not associated with 
the use of intermaxillary elastics. 

In checking for maxillary change we see that the incisors and point A have 
moved somewhat distally. It should be noted that the movement of the incisors 
here and in most of the eases was generally bodily movement rather than tip- 
ping. The change in the molar area has been about 1.5 mm. 


. 8.—The broken line indicates changes which have taken place in a patient with an 
unfavorable facial growth. 


In the mandible, point B has moved distally with the increase of the 
mandibular plane and gives no help in our attempt to establish better facial 
balance. The move in the direction of better balance in one arch has been 
canceled out by the move away from improvement in the other. The patient’s 
condition is improved mainly as a result of change of tooth position and not 
as a result of a favorable change in relationship of parts due to growth. The 
vertical growth and incisor movement account for the relieving of some of the 
fullness in the upper lip area. 

There does not seem to be any way of knowing what sort of response we 
ean expect. Some cases seemingly respond better than others, but how does 
one evaluate this before treatment begins? We cannot expect, in approximately 
one year’s time, to have an extreme condition turn into a normal one, but we 
are gratified when we see reasonable improvement. Most of these patients 
showed a definite improvement in relationship of facial parts after treatment. 
This last one was probably the least satisfactory result and yet some improve- 
ment cannot be denied. When the response is favorable, as it was in most of 
these cases, then treatment in the deciduous dentition for improvement of 
arch and tooth relationship does not seem contraindicated. 
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The average amount of distal movement of maxillary second deciduous 
molars in relation to the plane NA in these cases was approximately 4 mm. 
This change was due to a combination of both tipping and bodily movement. 
In two of the cases there was some evidence of resorption on the distal root of 
the second deciduous molars, and it appeared as though the permanent molars 
might have some difficulty erupting into normal position. In the other eases 
there did not appear to be any barrier to normal eruption. This resorption 
could be attributed to an anatomic variation in position of the permanent 
molar which we see in untreated cases and which is described as an ectopic 
eruption of molars. 


” 


Fig. 5.—Permanent molar bud more mesial than normal. 


If our developing molar bud is in the position seen in Fig. 4, which is 
considered normal at about 314 years of age, then in all probability we will 
have no difficulty when the tooth erupts. The crown is in a slightly distal 
angulation, and it would be difficult to change its position by distal movement 


: Fig. 4.—Normal position for first permanent molar bud at the age of 3% years. : 
| 
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of molars. It ean be pushed distally, but not easily rotated. If, on the other 
hand, at a comparable age it is in this more mesial relation to the second 
deciduous molar (Fig. 5), we ean see where possibly any tooth tipping during 
distal movement might create a problem as far as the eruption of the permanent 
molar is concerned. Even with no treatment, we can visualize a problem in 
its rormal eruption. Treatmentwise, in the latter case, I would suspect that 
a period of waiting until the permanent molar had erupted further might be 
in order, if complications were to be avoided. I do not think it would be 
necessary to wait for the complete eruption of the tooth, but only until it seemed 
fairly certain that it would not lock under the deciduous molar. 


Fig. 6.—Broken line showing change in position of lower molar and incisor illustrates loss 
of anchorage. 


As the upper incisors were moved lingually, their permanent successors 
preceded them and became more erect in the erypt. The average amount of 
distal movement was 7 mm. Some of the permanent incisors appeared as 
though they might be more upright than normal when they erupted. It was 
not possible to determine from the headfilms whether or not the movement of 
the deciduous incisors would have any rotational or crowding effect on the 
permanent successors. 

In the eases in which intermaxillary elastics were used, anchorage was some- 
thing that had to be watched. In one ease, for example (Fig. 6), where a 
lower lingual arch was used for anchorage and light intermaxillary elastics 
were worn for four months in conjunction with a maxillary headgear, the 
lower incisors had tipped forward and, while it is not specifically demonstrated 
here, a superposition of tracings of the mandible would show that the molars 
have also come forward. There was some evidence of tooth tipping in all the 
eases in which this type of anchorage was utilized. 

In this group of patients, success with the overbite problem was con- 
sidered not better than fair. Some of the cases seemed to be improved, but 
generally it should not be considered one of the prime benefits of treatment. 
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SUMMARY 


The changes in mandibular position were not seen as frequently as I 
had thought they would be. The actual amount of forward positioning of 
the mandible through growth was at about the same rate as the increase in 
the length of the line SN. I had anticipated more mandibular repositioning 
or adjustment than was demonstrated. 

On the other hand, the amount of change and distal positioning of the 
alveolar portion of the maxilla was something that had not been anticipated. 
The change in tooth position, yes, but the alteration in the position of point A 
not to the extent the headfilms disclosed. I have spoken before in terms of 
retarding the forward positioning of the maxilla—or slowing down the growth— 
but in these very young patients one seems to get all of that and then some 
more. 

It should be emphasized that the treatment time in these cases was about 
one year. In extreme malocclusions we cannot reasonably expect complete 
correction of a malrelationship of facial parts in this relatively short period 
of time. Our basic aim is improvement of jaw relationship so that later on 
we will not be called upon to treat a condition which, from a standpoint of 
balance and harmony, stands little chance of real correction. 

These findings will be more valuable when we ean secure additional records 
on these patients as their dentures continue to develop. We will then have 
more substantial evidence as to the real amount of help early treatment can 


bring. Until then, I think that these tracings are worth thinking about. 


CONCLUSIONS 


Treatment is beneficial in adjusting anteroposterior discrepancies in ex- 
treme Class IT, Division 1 malocclusions when they are treated in the deciduous 
dentition. 


Most of the changes will oceur through alteration in the anterior portion 
of the maxilla and associated with distal movement of the teeth in this arch. 


Mandibular growth cannot be counted on as an ally in the treatment of 
these cases. 


Intermaxillary elastics can cause forward tipping of teeth in the lower 
arch, which may be undesirable. 
Distal movement of the maxillary teeth is best accomplished by use of 
occipital anchorage. 
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Orthodontic Profiles 


GEORGE WELLINGTON GRIEVE 


N A bleak and bitterly cold February morning in 1884, a boy trudged along 

the snow-banked country roads outside Cobourg, Ontario. With him he 

carried his worldly possessions: two suits of clothes, both of which he wore, 
and $2.00, a financial stake unofficially ‘‘borrowed”’ a few hours before. 


He was running away. This was not his first attempt but this time he was 
to succeed in taking the first step to a new life, a life which would eventually 
lead him to the title of Dean of Canadian Orthodontists, and to a long and 
distinguished career in dentistry. 


George Wellington Grieve was born on Sept. 18, 1870, of predominatly 
Scottish ancestry. When he was only 8 years old, he was left an orphan, en- 
trusted to the care of relatives on a farm near his native town of Cobourg. 
About a year later his foster-mother died, and a grown daughter became head 
of the home. She was often unkind to the boy, and the four or five years be- 
fore the eventful February morning were unhappy ones for him. So, barely 
past 13 years of age, he found his way back to the town and set about the 
business of job-seeking. 

A door-to-door canvass of the shops on Main Street brought him his first 
paying job, a chance to learn the printing trade as an apprentice at the princely 
salary of $1.50 a week. Board and lodging took the wage as quickly as it came, 
and the boy sold Toronto papers on the street in the evening, picking up what- 
ever other odd jobs he could to supplement his earnings. 


From the Cobourg newspaper office he went to Owen Sound where he lived 
for three years, working in the slack summer season as a waiter on the Great 
Lakes steamers. Finally, at the age of 20, he moved to Toronto, where he was 
employed by the Toronto Globe, and learned to operate the type-setting machine, 
an innovation in the newspaper world of 1890. This employment led, in turn, 
to a better position with the Montreal Star as a linotype machinist. 


For some time the inadequacy of his educational background had troubled 
him, and in Toronto he began the long, arduous and demanding process of mak- 
ing up these deficiencies by attending night school while still working a full day. 
Always tenacious of purpose, he completed his matriculation in this manner, and 
in 1897 returned to Toronto to begin the study of his chosen profession. The 
choice of a career had been a carefully determined one for George Grieve, and no 
member of the 1899 graduating class of the Royal College of Dental Surgeons 
could have faced his new career more proudly than he. 
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For almost eight years he worked in general practice with Dr. Bruce Nich- 
ols. But a new direction was pointed out to the ambitious young Dr. Grieve 
when he happened to attend a session of the Ontario Dental Association, where 
he heard an address by Dr. Edward H. Angle, the noted head of the Angle 
School of Orthodontia in St. Louis. Dr. Angle’s foreeful presentation stimu- 
lated the young dentist to further his personal knowledge by enrolling in Dr. 
Angle’s school. Consequently, in 1907 he went to St. Louis and was graduated 
from the Angle School the following year. Now he returned to Toronto once 
more, this time as a specialist in orthodontics, establishing a practice in an of- 
fice located at Bloor and Yonge Streets in the heart of the growing Canadian 
metropolis. 


GEORGE WELLINGTON GRIEVE 


A precision workman, whose enthusiasm for his profession went far beyond 
daily attention to his patients, Dr. Grieve soon became recognized as outstanding 
in his field. In 1915 he was chosen president of the Toronto Dental Society, and 
in the same year began a three-year period as an associate professor of Ortho- 
dontia at the Royal College of Dental Surgeons. It was during this period, also, 
that he married Mildred C. Allen of Toronto. 
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In 1920, after careful preliminary study and investigation, he was ready to 
throw the weight of his conviction behind the necessity for the extraction of four 
dental units in definitely determined eases as a preliminary to undertaking cer- 
tain types of treatment in cases of crowded dental arches. This procedure has, 
of course, now been generally accepted, and is taught in most dental schools. 
At that time, however, the proposition of such a theory was a step requiring con- 
siderable courage. In doing so, he was opposing his old teacher and respected 
leader, Dr. Angle, and he realized that he must be prepared to withstand con- 
siderable opposition, even open hostility, on the part of his colleagues. But one 
of my most vivid memories of Dr. Grieve is seeing his delight on those occasions 
when he could, possibly at Association meetings, gather around him experts who 
held different opinions and engage them in informal debate. I have no doubt 
that the stronger the opposition to his new theory, the more keenly he entered 
into enthusiastic defense of, and proofs for, the theory in which he believed. 

His was a pioneer spirit looking forward to new advancement in the skills of 
his profession, and he was never known to hesitate in helping a colleague where 
he could be helped. It was my privilege on many occasions to be permitted to 
sit with him informally and discuss cases presenting unusual problems; in such 
instanees he gave unselfishly and enthusiastically of his time, knowledge, and 
foresight. Throughout the years his office became a Mecea for visiting ortho- 
dontists, and ‘‘Seotty,’’ as he was known to intimate friends, had a marked in- 
fluence on the profession which cannot be measured in words. Consequently, his 
was the most popular of awards when, in 1940, he was the recipient of the Albert 
H. Ketchum Memorial Award for his outstanding contribution to his profession. 

Recognition of his place in the history of orthodontics came to Dr. Grieve 
in many forms and from many lands. In 1931 he was chosen Honorary Vice- 
President of the World Orthodontic Congress in London, England, and he held 
various executive offices in the professional associations in which he was an ac- 
tive member for over thirty years. These included the Toronto Academy of 
Dentistry, the Ontario Dental Association, the Canadian Dental Association, and 
the Eastern Association of the Angle School of Orthodontists. He was eagerly 
sought after for addresses at orthodontic meetings, and appeared internationally 
at orthodontic congresses in New York, London, and Ziirich. 

Voluminous printed records in the orthodontic literature are a silent testi- 
monial to his inquiring mind, scientific skill, and ardent enthusiasm for his work. 
He also found time to be active in public health education activities in his own 
community, being for many years chairman of the Education Committee of the 
Canadian Oral Prophylactic Association. He was one of the founders of this 
organization, and also of the Canadian Dental Hygiene Council. 

In describing such a man, who finds his happiness in his work, it is difficult 
to draw a line and say, ‘‘This was his work, this his pleasure.’’ In an attempt 
to complete the picture of the man, however, let us not omit his delight in a fish- 
ing trip, or the enthusiasm which he displayed as a bowlev or on the golf course. 
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His retirement from active practice in 1946 left a gap in the profession 
which could not be easily filled. His death, on Jan. 2, 1950, was mourned interna- 
tionally by the friends who were his colleagues and by the colleagues who will 
remember him not only for his professional skills, but as a man of integrity, 
modesty, and sincerity whose basic honesty was such that he would brook no 
compromise with what he believed to be the truth. 


—G. Vernon Fisk. 


Report 


EDITOR’S REPORT ON THE AMERICAN JOURNAL 
OF ORTHODONTICS, 1957 


REVIEW of the reports of the editor as presented each year reveals that 
the subject of the cost of illustrations for publication always takes up sev- 
eral paragraphs of the report. 


There is good reason for that situation as it is to be recalled that a $3,000.00 
ceiling is placed on the editor for the expense of illustrations each year. This 
item is fixed by contract inasmuch as The C. V. Mosby Company pays this illus- 
tration item. It is to be remembered that orthodontic manuscript, being of the 
character it is, lends itself to overillustration and that fact alone makes for ex- 
pense unlimited unless a ceiling is placed on it. 


The Editorial and Publication Board partly answered this problem by pro- 
viding the following directive: 


‘*Many valuable articles are lost for publication because they were 
not prepared for publication; therefore, they must be properly pre- 
pared, otherwise they are not suitable for publication.”’ 


Inspired by the above circumstances, the editor compiled comprehensive 
instructions for preparing manuscript for publication in the JouRNAL. These 
instructions were published in the JouRNAL in January, 1956, and then subse- 
quent reprints were obtained. Wherever possible since that time, the editor 
has placed one of these reprints in the hands of prospective authors. This action 
has proved to be of great benefit and has saved much lost motion in the prepara- 
tion of manuscripts for publication in the JouRNAL. 


Other things have happened during the last few years. We now have our 
secretary, Dr. Shepard, doubling as Assistant Editor. Dr. J. A. Salzmann, our 
Abstract Editor for many years, now serves with editorial status. These cir- 
cumstances now place the JoURNAL in a much more secure position and provide 
more security for the subscribers in the event of sickness or other hazards of 
the Editor-in-Chief. 


Members of the Publication Board, as usual, have been quite active, par- 
ticularly Dr. Leigh Fairbank and Dr. Joseph D. Eby. Both of these men have 
been most energetic, loyal, and cooperative in helping to make this JouRNAL a 
success and continuing its record of publication throughout a period of forty-three 
consecutive years without ever missing a single month of publication. During 
that time a grand total of 504 complete issues have gone to press. 
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There was ample material available during 1956. What with much of the 
manuscript of the American Association of Orthodontists and the sectional so- 
cieties available, as well as some material from the American Board of Ortho- 
donties, there has been opportunity for closer selection of material. The avail- 
ability of manuscript is always a matter of concern. For instance in periods of 
war, manuscripts become seanty and hard to get, and in peace the problem 
works in reverse. It is necessary to ‘‘beat the brush’’ to seeure the kind of 
manuscript that is desired for the AMERICAN JOURNAL OF ORTHODONTICS during 
certain periods of time, particularly war periods. 

Your editor was recently alerted by a member of the Publication Board 
as to ‘‘why we do not have what is known as a policy for the Journal.’’ Your 
editor promptly replied that the policy of the JouRNAL was published in Jan. 
1, 1915, in Volume 1, No. 1. The thought then occurred to me that perhaps, 
inasmuch as years have elapsed since 1915, it is reasonable to suppose that there 
are many then who may not have read the policy of the JourNAL. Your 
editor, therefore, decided to include the policy as written in an editorial, Jan. 
1, 1915. It was written by the first editor of the JourNaL, Martin E. Dewey. 


TuHeE Pouicy oF THE JOURNAL 


Of course our readers and contributors will be interested in knowing something of 
our policy. Briefly, we want to state that the Journal will be conducted for the benefit 
of orthodontia as a science and as a specialty. To this end we will strive to publish articles 
that will be of interest to the entire orthodontic fraternity. We will endeavor to secure 
contributions of merit from workers in the field of orthodontia and its closely allied specialties 
regardless of ‘‘race, color, or previous conditions of servitude.’’ 

It is our intention when publishing articles dealing with appliances and methods of 
treatment to describe only such appliances and those forms of treatment that have proven 
their worth in the hands of responsible practitioners. 

On account of the diversity of opinion with reference to ‘‘nomenclature,’’ articles will 
be published with whatever form of nomenclature the writer desires to use, but such use does 
not imply that the editor agrees with the views of the author. 

The pages of the Journal will always be open for the discussion, in a scientific manner, 
of disputed points in orthodontia. 

It shall be our constant endeavor to secure original contributions on subjects of interest 
to our readers and the proceedings of those societies that in our opinion can best be served by 
publication in this Journal. 

We hope through this policy to serve at all times the greatest number and to help make 
orthodontia the science we have long hoped it would be. 

Martin Dewey. 


In addition to the original policy, there was an editorial written at that 
time called ‘‘The Journal’s Endeavor,’ excerpts from which follow: 


THE JOURNAL’S ENDEAVOR 


Service is man’s greatest gift to society, and in proportion to the service which we 
render to our fellow-man, is our value to the world. The purpose of The International Journal 
of Orthodontia will be to serve humanity, and this service will be rendered to the very best 
of our ability. Efficiency is the ery of the twentieth century. How to make two blades of 
grass grow today where only one grew yesterday is the constant endeavor of our most 
thoughtful men. How to overcome mouth and jaw defects in the child and thus assist in 
developing more efficient manhood and womanhood is the purpose of the orthodontist. To 
aid in this shall ever be the purpse of this journal... . 
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Preventive medicine is the slogan today of scientific medicine. To cut down the waste 
occasioned by disease is the endeavor of our great medical universities, backed by endow- 
ments of millions of dollars, the gift of the state or philanthropic individuals. Lengthen the 
human span and increase man’s physical ability to cope with the natural handicaps. To 
this laudable purpose we subscribe heartily and join with it in an endeavor to start the 
young on life’s journey with teeth in normal occlusion, thus enabling them to properly 
breathe and masticate their food... . 


The International Journal of Orthodontia will endeavor to serve society by arousing 
interest in this much-needed and fascinating branch of science. It offers its pages to workers 
in this field with the hope that it may benefit humanity, that it may help to increase human 
efficiency, and that it may become a factor in arousing interest in our child-life to such an 
extent that malocclusion be given as much attention as is now bestowed by school inspectors 
upon adenoids, eyestrain and mental defects. 

Charles V. Mosby, M.D. 


This report is submitted with the thought in mind that the financial and 
business matters pertaining to the JouRNAL are covered by the report of the 
Chairman of the Publication Board, Dr. Leigh C. Fairbank. It is submitted with 
the assurance that the new contract signed with The C. V. Mosby Company in 
1956 for the publication of the JouRNAL and that the proposed new By-laws 
pertaining to the publication and operation are covered in the report of the 
Publication Board. 


Respectfully submitted, 
H. C. Potiock, Editor-in-Chief. 


+4 
5 
: 
4 
| 
: 
: 
‘ 
4 
: 


In Memoriam 


WILLIAM R. DINHAM 
1887-1957 


ILLIAM R. DINHAM, one of the first orthodontie specialists in the North- 

west, died July 6, 1957, after a long illness. 

Dr. Dinham was born in Duluth, Minnesota, in 1887. He graduated from 
North Pacific Dental College in 1913. After one year of general practice, his 
heart was set on an orthodontic career. His first training was at the Dewey 
School in New York; throughout his career his meticulosity and self-criticism 
never let him quit studying. He worked and gained friendship with most of 
the leaders in orthodonties. 

Probably his greatest contribution was in his aid and guidance to younger 
men entering orthodontics. In them he has left a lasting memorial of profes- 
sional integrity which they in turn will pass on. 

Dr. Dinham was a past president of the Portland District Dental Society, 
the Pacifie Coast Society of Orthodontics, the North West Conference of Dental 
Medicine, a member of the Angle Society and the Tweed Foundation for Ortho- 
dontie Research, American College of Dentists, and a diplomate of the Ameri- 
ean Board of Orthodonties. 

He is survived by his wife, Quinna; a son, Dr. Richard Dinham, Honolulu; 
a brother, Dr. George Dinham, Duluth, Minnesota; and one granddaughter, 
Elizabeth Dinham. 


Our progress as a profession is due to men of his caliber. 
Denton J. Rees. 
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Edited by 
Dr. J. A. SALZMANN, NEW YorK CITY 


All communications concerning further information about abstracted material and the aft 
ance of articles or books for consideration in this department should be addressed to Dr. J. A. 
Salzmann, 654 Madison Avenue, New York City 


Aspects of the Transition From Deciduous to Permanent Dentition. By Eileen 
M. E. Bonnar, D. Practitioner 7: 42-54, October, 1956. 


This paper deals with the occlusal changes affecting buccal segment rela- 
tionships which take place prior to and during the changeover from decidu- 
ous to permanent incisors. 


The limits of space within which the incisors can arrange themselves are 
determined by the deciduous canines, which are not due for replacement until 
long after the establishment of the permanent incisors. Since the latter are 
always larger than the deciduous incisors, this makes them dependent for 
regular alignment on growth, and the timing of growth, to an extent which 
does not apply to any other teeth, except possibly the third molars. The in- 
cisors always go through a stage of crowding before eruption, due to their 
crowns achieving full size at an early stage of jaw growth. From the point 
of view of the practice of orthodontics, problems arise from the fact that 
malocelusions are most commonly seen when the full upper-lower incisor rela- 
tionship has been established. The closeness of that relationship frequently 
creates an impression that it is due to the interaction of the two groups, but 
it is not established that this is the case. There is the alternative possibility 
that the malpositions which lead to the malocclusions of the teeth are estab- 
lished, wholly or in part, before eruption. 

The changes which Friel found taking place after the complete eruption 
of the deciduous teeth and before the complete eruption of the permanent 
teeth were: 


“1. Slight forward growth of the anterior portion of the man- 
dibular deciduous arch, but mainly lateral growth of the whole arch 
to accommodate the mandibular permanent incisors. 

“2. Slight forward growth of the anterior portion of the maxil- 
lary deciduous arch, but mainly lateral growth of whole arch to ac- 
commodate the maxillary permanent incisors. 


“3. Forward growth of mandibular arch to compensate for 
greater increase in size of maxillary arch. 

“4. Labial inclination of permanent incisors, especially the maxil- 
lary incisors. 

“5. Forward movement of maxillary and mandibular first perma- 
nent molars after the loss of the second deciduous molars.” 


Stone-plaster models were made from impressions of the teeth taken in 
Zelex or Parabar. In selecting the children, the only requirements were that 
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the complete deciduous dentition should be present and that the children 
should be available for inspections and impressions over a period of five to 
six years, or at least until the permanent incisors were fully erupted. 

There were ninety-three children, for fifty-eight of whom there are records 
from the completed deciduous dentition to the full eruption of the permanent 
incisors. 


Variation in the pattern of development is the outstanding feature. The 
principal varieties of change are as follows: 


1. A forward relationship of the lower arch to the upper arch 
may be established at the completion of the deciduous dentition. 


2. Forward movement of the lower arch relative to the upper 
may occur in the intact deciduous dentition. 


3. Forward movement of the lower arch relative to the upper 
may occur just prior to or during the eruption of the first permanent 
molars. 

4. Forward movement of the lower arch relative to the upper 
may occur at the time of eruption of the lower permanent incisors. 


5. There may be a difference in the behavior of the buceal seg- 
ments in the two sides. 


6. No change in the arch relationship may occur up to the end 
of the period studied. 


7. Changes in the arch relationship are most likely to take place 
in conjunction with eruption of teeth. 


Contrary to Baume, it was found that forward movement of the lower 
arch relative to the upper in the deciduous dentition definitely does take 
place, that the “canine axis,” as he ealls it, changes. This forward movement 
can be independent of the closure of spaces. Where there are spaces these are 
seen to be reduced, if not closed altogether, before or during the eruption of 
the first permanent molars. Closure of spaces is often the first stage of for- 
ward movement of the lower buccal teeth, to be followed later by further 
movement of the whole buecal segment or segments. 

Marked forward movement of the lower arch takes place at the time of 
eruption of the lower permanent incisors and, more especially, the lower 
lateral incisors. This cannot be accounted for by the closure of spaces, as in 
most of the cases there were no spaces to close. 

There may be forward movement of the lower buccal segments on both 
sides at the same stage, but the degree of movement may vary; for example, 
one side may move forward more than the other at one period, while the re- 
verse takes place at a later period. It is the exception, rather than the rule, 
to find symmetrical movements taking place on both sides to the same extent. 
One cannot, therefore, predict what the occlusion of the permanent dentition 
will be until all the deciduous teeth have been replaced. 


Forward movement of the lower arch takes place principally at the times 
of eruption of teeth. There are three main stages: 


1. Immediately prior to and during the eruption of the deciduous 
molars. 

2. Immediately prior to and during the eruption of the first 
permanent molars. 

3. Immediately prior to and during the eruption of the lower 
permanent incisors and especially the lower lateral incisors. 
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In a small number of cases the lower arch also moves forward between 
the completion of the deciduous dentition and the eruption of the first perma- 
nent molars, as described by Friel and Clinch. There is also the forward 
movement of the permanent molars that takes place following the eruption of 
the premolars, although this is more of a forward drift, using up the extra 
space. The greatest impetus to forward growth of the lower arch seems to 
coincide with the times of eruption of the deciduous second molars, the first 
permanent molars, and the lower permanent incisors. 


Changes which occur during development of the anteroposterior relation- 
ship of the dental arches can arise as follows: 


1. The normal relationship of the lower arch to the upper arch 
may be established at the completion of the deciduous dentition, 
negligible changes thereafter taking place. 


2. If the lower arch has not moved forward, as in (1), it may do 
so before the first permanent molar erupts, so that the tip of the 
mesiobuceal cusp of the upper molar occludes slightly mesial to the 
buceal groove of the lower molar. 


3. Where the forward movement in (2) has not taken place, the 
lower teeth may move forward just prior to and during the eruption 
of the first permanent molars. The tip of the mesiobuecal cusp of the 
upper tooth then, as before, occludes just mesial to the buccal groove 
of the lower molar. 


4. Where neither the forward movements of (2) or (3) have 
taken place, so that the first permanent molars erupt in the cusp/cusp 
relationship, this may be only a transitory stage. The lower arch 
may move forward when the lower permanent incisors erupt, so that 
the normal relationship is established then. 


5. There is the forward drifting of the upper and lower perma- 
nent molars that takes place when the premolars erupt. As the lower 
moves a little more than the upper, final adjustments can then take 
place. 


6. The upper and lower buccal segments on either side move in- 
dependently of each other. 


Abstracts Presented Before the Research Section of the American Association 
of Orthodontists, New Orleans, May, 1957 


Estimation of the Sum of the Widths of Unerupted Mandibular Cuspid, First 
Bicuspid, and Second Bicuspid: By Richard H. Oldfather, D.D.S., M.A., 
State University of Iowa, lowa City, Iowa. 


The purpose of this investigation was to find a more efficient method 
for predicting the combined mesiodistal widths of the unerupted cuspid, 
first bicuspid, and second bicuspid in the mandibular arch. In a sample of 
forty-one cases, the mesiodistal widths of individual teeth were measured 
on dental casts and intraoral x-ray films. The x-ray films were taken with 
a 16 inch cone. 


Twelve different methods for estimating the combined mesiodistal widths 
of the cuspid, first bicuspid, and second bicuspid in the mandibular arch 
were considered. Of these, the most efficient was a method of prediction 
based on the combination of the combined mesiodistal widths of the first and 


? 
4 

‘2 

“4 

ey 
3 
all 
; 
4 

J 

vet 

‘ 

% 

‘ 
> 


Volume 43 ABSTRACTS AND REVIEWS 789 
Number 10 


second bicuspids measured on the x-ray film, plus the combined mesiodistal 
widths of the central and lateral incisors measured on the dental cast. 

This combination, when correlated with the sum of the mesiodistal widths 
of the cuspid, first bicuspid, and second bicuspid measured on the cast, gave 
a correlation coefficient of r — 0.88. The predictive formula based on this 
relationship is: Y = 2.412 + 0.682X. The standard error of estimate for 
this predictive formula is 0.55 mm. 

This method of prediction is 25 per cent more efficient than the current 
methods used, which are based on the relationship between the combined 
mesiodistal widths of the four mandibular incisors and the combined mesio- 
distal widths of the cuspid, first bicuspid, and second bicuspid. 


A Comparison of the Gnatho-Thesiometer With Lateral Cephalometric and 
Temporomandibular Joint Radiographs in Measuring Certain Antero- 
posterior Positions of the Mandible: By Robert G. Yahr, D.D.S., M.S.D., 
Northwestern University Dental School, Chicago, Illinois. 


Eight subjects possessing excellent occlusions of the teeth were used 
to compare certain anteroposterior positions of the mandible by three methods: 
the gnatho-thesiometer, lateral cephalometric radiographs, and temporoman- 
dibular joint radiographs. Three points of the mandible (an anterior point 
and two condylar points) were recorded in these comparisons. 

The gnatho-thesiometer is a measuring instrument devised to register 
primarily the contact positions of the mandible in persons with natural 
teeth. It is unique in that it consists of a movable, inverted model of the 
mandibular teeth with a shaft to represent the condylar points and a likewise 
inverted, but fixed, model of the maxillary teeth. Measurements of the three 
main points can be recorded directly from the apparatus in the three planes 
of space. 

In order to compare the three methods, four occlusal positions in the 
anteroposterior plane were selected: the extreme retruded occlusal position, 
median occlusal position, incisal occlusal position, and the extreme protruded 
position. These positions were controlled by the use of wax records, so that 
the same positions could be duplicated in each of the three methods. 

Measurements were read directly from the gnatho-thesiometer, whereas 
composite tracings of the lateral cephalometric and temporomandibular joint 
radiographs were necessary before graphing the results for a comparative 
analysis. 


SUMMARY 


1. The anterior measuring point, compared by the gnatho-thesiometer 
and lateral cephalometric radiographs, showed an excellent agreement within 
about 0.5 mm. 

2. A comparison of the right and left condylar points, by the gnatho- 
thesiometer and temporomandibular joint radiographs, was considered good 
inasmuch as different reference planes and other uncontrollable factors in the 
method were used. 

3. The anterior measuring point showed a retrusive range from 0.5 mm. 
to 1.5 mm. between the median occlusal position and the extreme retruded 
occlusal position. In some instances, this retrusive range could not be measured 
at the condyle on the temporomandibular joint radiographs, whereas it was 
slightly more discernible on the gnatho-thesiometer. 
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An Electromyographical Investigation of Postural Position of the Mandible: 
By Ronald P. Mullen, B.A., D.D.S., M.S.D., Northwestern University 
Dental School, Chicago, Illinois. 


The purpose of the investigation was, first, to attempt to utilize the 
electromyograph in determining rest or postural position of the mandible 
and, second, to check the reliability of the electromyograph in determining 
postural position and the feasibility of using lateral cephalometric radio- 
graphs to register postural position of the mandible. 

An electromyograph to record minute action potentials associated with 
minimum muscular activity, a Steiner head positioner to insure constant head 
position, and an x-ray machine to register postural position of the mandible 
with lateral cephalometric radiographs were utilized in the study. 

Seventy-five subjects were used, regardless of type of occlusion of the 
teeth, presence of temporomandibular joint disturbances, muscular aberra- 
tions or age. Two identical electromyograms of minimum muscular activity 
associated with postural position of the mandible were recorded from the 
masseter, anterior temporal, and suprahyoid muscle areas. Coincidentally 
with these postural positions, lateral cephalometric radiographs were taken. 
These radiographs were measured to evaluate the reliability of the electro- 
myograph in determining postural position of the mandible. The radiographs 
were also evaluated as being a suitable means to register postural position. 

The results have shown the electromyograph to be reliable. The mean 
difference in postural positions for the group was 0.333 mm. Thirty subjects 
had identical postural positions and sixty-eight of the seventy-five subjects 
had postural position differences of 1 mm. or less. 

The observations and conclusions were: 


1. It has been found possible to record evidence of electrical activity 
coincident with postural position of the mandible. The electromyograph 
records this electrical activity reliably. 

2. It is feasible to use lateral cephalometric radiographs to register 
postural position in conjunction with the electromyograph. 

3. The electromyograph must be organized to record minimum muscular 
activity associated with postural position of the mandible. 

4. It is probable that higher centers affect postural position. 

5. The electromyograph determines postural position in three spatial 
planes, laterally, verticaliy, retrusively, and protrusively. 

6. When one muscle of the group determining postural position shows 
minimum muscular activity, the others also show minimum muscular activity. 


An Electromyographic and Cephalometric Roentgenographic Study of Rest 
Position of the Mandible and the Interocclusal Clearance: By Alexander 
J. Javois, D.D.S., Northwestern University Dental School, Chicago, Illinois. 


This investigation has utilized the electromyograph to record minute 
action potentials from muscles in human subjects. Electrical activity varying 
from 3 to slightly more than 30 microvolts has been demonstrated in appar- 
ently resting muscles. It is believed that this activity represents the con- 
traction of the muscles necessary to maintain posture. 

While minimum electrical activity from certain mandibular muscles was 
recorded electromyographically, an oriented cephalometric roentgenogram 
was taken. By comparing this radiograph with one taken with the teeth 
in occlusal position, it was possible to determine the interocclusal clearance. 
Statistical correlations were computed for the interocclusal clearance dimen- 
sions and various skeletal measurements. 
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From the results of this study, the following conclusions were made: 
(1) A low level of activity may be recorded electromyographically from 
muscles which are presumably maintaining posture; (2) rest position of the 
mandible may be established by cephalometric roentgenography; (3) there 
is a significant, positive correlation between the anterior and posterior vertical 
dimensions of the interocclusal clearance; (4) there is a probable negative 
correlation between the posterior vertical dimension of the interocclusal 
clearance and the posterior face height; and (5) for the subjects studied, 
no other significant correlations were found between either size or pattern 
2 mt interocclusal clearance and the various facial skeletal factors con- 
sidered. 


A Radiographic Study of the Temporomandibular Joint in Children Possessing 
a Severe Sagittal Maxillary-Mandibular Dysplasia: By John Burt Hazle, 
Jr., D.D.S., M.S.D., Northwestern University, Chicago, Illinois. 


This investigation was directed to studying the morphologic and fune- 
tional characteristics of the temporomandibular joint of a group of children 
possessing a severe sagittal maxillary-mandibular dysplasia and to finding 
what differences might be noted when this group was compared with a pre- 
viously evaluated group of children having excellent anatomic and functional 
occlusions. 


Thirty subjects between the ages of 7 years 7 months and 12 years 7 
months were selected. The mean age was 10.19 years. The basis of their 
selection was that they possess a SNa-SNb difference of 6 degress or more. 


The collection of data was divided into two parts: first, a clinical 
examination and, second, a radiographic examination. The radiographic 
examination consisted of two series. One series was a lateral cephalometric 
group taken by using the Broadbent-Bolton cephalometer. The positions re- 
corded were: rest position, occlusal position, incision position, and an open- 
mouth position. The temporomandibular joint radiographs were taken with 
the Donovan orienting device. The following positions were recorded: rest, 
occlusion, incision, and retrusion. 


Composite tracings of both radiographic series were made and measured 
for each subject. The overjet and overbite were noted. The mean overjet 
was 10.38 mm., and the mean overbite was 5.17 mm. The results were 
analyzed and means, standard deviations, standard errors, and coefficients 
of variation were determined for forty-nine measurements. This group was 
then compared with the normal group by means of the ‘‘t’’ ratio. The follow- 
ing differences between the two groups’ means were noted: 


1. The condyle center of both groups (Anderson’s normal group and 
the dysplasia group) is in the same skeletal relation in rest, oc- 
clusion, and retrusion. 

. At the incision position, the condyle center point of the dysplasia 
group is in a more anterior and inferior position. 


. The distance traveled by the condyle center point of the group 
possessing the dysplasia in the vertical and horizontal planes is 
larger in the movements from rest to incision and occlusion to 
incision. The dysplasia group displays a greater movement in the 
horizontal plane in the movement from occlusion to retrusion. 

. The movement of the condyle center point of the dysplasia group, 
without regard to base lines, is greater in the movements from rest 
to incision, occlusion to incision, and occlusion to retrusion. 
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ay . The interoceclusal clearance (freeway space) of the group display- 
ty ing the dysplasia is greater. 
is 6. The fossa depth point of the dysplasia group is more posterior, 


i and the eminence height point of this group is more inferior. 

ig 7. The incisor path in the movement from occlusion to incision is 
5 more horizontal in the group possessing the dysplasia, due to the 
large overjet present. 

D 8. The condyle path displayed by the dysplasia group in the move- 


ment from rest to incision is in a more horizontal plane because of 
the large overjet. 


A Comparative Study of Movement of the Mandible as Recorded by Cephalo- 
. metric Radiography and the Gnatho-Thesiometer: By William J. Bryan, 
D.D.S., M.S.D., Northwestern University, Chicago, Lllinois. 


The prime object in this study was to compare the movements of the 
te mandible from rest to the median occlusal position as recorded by lateral 
cephalometric radiographs and Posselt’s gnatho-thesiometer. The gnatho-thesi- 
: ometer permits measurements of differences in positions between various posi- 
“? tions of the mandible as measured at three points, namely, the condylar shaft 
points and the anterior measuring point, corresponding to the radiographic land- 
mark, infradentale. 

‘| The subjects used in this study were eight adults, all considered to have 
excellent anatomic and physiologic dental occlusions. 

' The data were obtained by taking wax records of the median occlusal 
* position and plaster cores of physiologic rest position. Each record was read 
4 on the gnatho-thesiometer and then placed in the mouth to secure radiographic 
o registration of the same positions. An open-mouth radiograph was also taken 
to use as a template of the mandible. A master tracing was then made showing 
‘4 the relative position of the mandible in both the median occlusal and rest posi- 
5) tions. The mandibular movement recorded at the condylar and infradentale 
+ points, between these two positions, was measured and compared to the results 
, obtained by reading the gnatho-thesiometer in the same two positions. Various 
tests were carried out on the gnatho-thesiometer to test its validity and it proved 
to be very accurate. 


SUMMARY 


1. The use of the gnatho-thesiometer as a means of recording the move- 
ment of the mandible from rest to the median occlusal position is accurate 
within 0.5 mm. 


” 2. The movement of the mandible from rest to the median occlusal position, 

i. as recorded by both the gnatho-thesiometer and lateral cephalometric radio- 
graphs, was primarily a hinge movement with an apparent slight amount of 

translation. 

a 3. The movement of the mandible from rest to the median occlusal position, 


as recorded by the gnatho-thesiometer and lateral cephalometric radiographs, 
was observed to be identical. 


A Method Study of the Northwestern Stereocephalometer: By Herbert L. 
Bloom, Jr., D.D.S., M.S.D., Northwestern University, Chicago, Illinois. 


; The purpose of this study was: 


1. To determine the amount of enlargement and degree of magnifica- 
tion distortion of radiographs taken with the Northwestern stere- 
ocephalostat. 


— : = 
Py: 
all 
792 
i 
J 
ber 
J 
ae 


Volume 43 ABSTRACTS AND REVIEWS 793 
Number 10 


2. To determine the effectiveness of the Lysholm wafer grid when used 
for cephalometric radiographs with the Northwestern stereocepha- 
lostat. 

3. To develop a technique for producing the best possible radiographs 
with the Northwestern stereocephalostat. 


Grids constructed of punched steel plate were used to study enlargement. 
The grid squares were 5 mm. square and the lines were 1.4 mm. wide. Radio- 
graphs of these grids showed the approximate enlargement of midline struc- 
tures using the stereocephalometer to be 11 per cent, compared to 7.5 per 
cent when using the Bolton cephalometer. Lateral structures were enlarged 
between 6 per cent and 16 per cent with the stereocephalometer, while the 
Bolton cephalometer showed enlargement between 4.4 per cent and 10 per 
cent for similar structures. 

Enlargement was found to be uniform throughout the radiograph with 
both the stereocephalometer and the Bolton cephalometer, eliminating a 
need for correction tables. Correction may be made for linear measurements 
of midline structures by using a simple mathematical percentage. Thus, 
enlargement within reason is not a significant factor in orthodontic measure- 
ments and diagnosis. 


To determine the effect of the Lysholm wafer grid radiographs of pa- 
tients, made with and without grid, were studied by ten qualified observers. 
The conclusions were that the Lysholm wafer grid improves detail of soft 
and hard tissue, whether structures are large or minute. Even more im- 
portant, it improves the contrast of radiographs when a high-voltage technique 
is used. 


In developing a technique for producing the best possible radiographs 
using the stereocephalostat, sixty-five patients were used and approximately 
400 cephalometric radiographs were taken, developed, and studied. The 
stereocephalostat uses the General Electric KX-22 x-ray unit and LWRT 
Coolidge rotating anode tube. 


There are three areas of the skull, each of which requires different ex- 
posure quantities—the cranium, the face, and the soft tissue. For optimum 
results in each area, some type of compensation is necessary to overcome 
the necessityy of three separate exposures of each area. 


Aluminum filters and reducing techniques were tried but were not effee- 
tive enough to warrant their use. Slight overexposure and an observational 
development technique is the most effective method of producing the best 
radiographs. Barium paste used to outline the profile acts as a valuable 
adjunet to the technique. 


A Gnatho-Thesiometric Study of Various Mandibular Positions in Individuals 
With Normal and Abnormal Function of the Temporomandibular Joints: 
By Ben J. Addiege, D.D.S., M.S.D., Northwestern University Dental 
School, Chicago, Illinois. 


This investigation was undertaken to compare various occlusal contact 
positions and their associated condylar movements in persons with normally 
and abnormally functioning temporomandibular joints. 


Two groups, each consisting of eight persons, were selected for com- 
parison. The ‘‘normal’’ group was composed of subjects exhibiting excellent 
anatomic and physiologic dental occlusions and normal function of the 
temporomandibular joints. The ‘‘abnormal’’ group consisted of subjects 
exhibiting clinically abnormal function of the temporomandibular joints. 
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The occlusal positions selected for investigation were the functional 
(that is, the median occlusal and the right and left lateral) and the retruded 
(that is, the median retruded and right and left retruded) contact positions. 

The mandibular position records were obtained with the gnatho-thesi- 
ometer. This apparatus, designed by Posselt at the Royal School of Dentistry 
in Malmé, Sweden, was devised to register mandibular positions, three- 
dimensionally, in subjects with teeth. It consists of a movable, inverted 
model of the mandible with a shaft to represent the condylar axis and a like- 
wise inverted, but fixed, model of the maxilla. 


CONCLUSIONS 


1. All subjects in both groups seemed to exhibit a retrusive contact 
range from the median occlusal to the retruded contact position and from the 
lateral functional to the lateral retrusive contact positions. Group differ- 
ences, however, could not be discerned. 

2. Condylar retrusive movements, from the median occlusal position to 
the retruded contact position, were often asymmetrical in magnitude and/or 
direction in subjects of both groups. The greater degree of asymmetry 
seemed to be exhibited in members of the abnormal group. 

3. Movements of the functioning-side condyle, on lateral excursions of the 
mandible, seemed to vary in magnitude and/or direction for each condyle 
in the same subject and for each subject of both groups. The more erratic 
condylar movements seemed to be exhibited by members of the abnormal 
group. 

4. Definite group differences could not be ascertained for any of the 
various mandibular positions. Gnatho-thesiometric studies on larger groups, 
however, may indicate group differences more clearly. 
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News and Notes 


American Association of Orthodontists, 1958 Research Section Meeting 


Continuing the policy of recent years, one session of the program of the annual meeting 
will consist of ten-minute oral reports of research. Items submitted for this program by 
authors not in attendance may be read by title only. All persons engaged in research are 
urged to present the results of their studies at this session on April 29, 1958. Commodore 
Hotel, New York, New York. 

Each participant is asked to prepare a 250-word abstract for publication in the AMERICAN 
JOURNAL OF ORTHODONTICS. Both the abstract for publication and the ten-minute oral report 
should be carefully prepared to present adequately the import of the investigation. 

Forms for use in submitting the title and abstract will be sent to each dental school 
orthodontic department and to any individual requesting one. Please send the title and ab- 
stract as early as possible, but not later than Jan. 10, 1958, to Dr. Herbert I. Margolis, Depart- 
ment of Orthodontics, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston 
11, Mass. 

Thomas D. Speidel, Chairman, Research Committee 
School of Dentistry, University of Minnesota 
Minneapolis 14, Minnesota 


1958 Milo Hellman Research Award, American Association of Orthodontists 


The annual prize essay contest of the American Association of Orthodontists is to be 
known henceforth as the Milo Hellman Research Award, by action of the Association at its 
1957 meeting. 


Eligibility—Any member of the American Association of Orthodontists and any person 
affiliated with a recognized institution in the field of dentistry or associated with it as a 
teacher, researcher, undergraduate, or graduate student shall be eligible to enter the com- 
petition. 

Character of Essay.—Each essay submitted must represent an original investigation and 
contain some new and significant material of value to the art and science of orthodonties. 


Prize.—A cash prize of $500.00 is awarded for the essay judged to be the winner. The 
committee reserves the right to omit the award if, in its judgment, none of the entries is 
considered to be worthy. Honorable mention is awarded to the authors taking second and third 
places. The first three papers will become the property of the American Association of Ortho- 
dontists and will be published. All other essays will be returned to the authors. 


Specifications.—All essays must be in English, typewritten on 8% by 11 inch white paper, 
double spaced with at least 1 inch margins. Each sheet must be numbered and bound or 
assembled firmly in a “brief cover” for easy handling. The title of the essay should appear on 
the “brief cover.” Three complete copies of each essay, including all illustrations, tables, and 
bibliography, must be submitted. The name and address of the author must not appear on 
or in the essay. For identification of the essay, its title, its author’s name, and a brief 
biographical sketch setting forth the author’s professional training, present activity, and 
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status (practitioner, teacher, student, research worker) must be typed on a separate sheet of 
paper and enclosed in a plain envelope. The title of the essay only must appear on the 
envelope. 

Presentation.—The author of the winning essay will be invited to present it at the meet- 
ing of the American Association of Orthodontists to be held in New York, New York, April 
27 through May 1, 1958. 

Judges.—The entries will be judged by the Research Committee of the American 
Association of Orthodontists. 

Final Submission Date.—No essay will be considered for this competition unless received 
in triplicate on or before Jan. 10, 1958, by Dr. William B. Downs, 314 North Lake St., Aurora, 
Illinois. 

Thomas D. Speidel, Chairman, Research Committee 
School of Dentistry, University of Minnesota 
Minneapolis 14, Minnesota 


American Board of Orthodontics 


The next meeting of the American Board of Orthodontics will be held at the Com- 
modore Hotel in New York, New York, April 22 through 26, 1958. Orthodontists who 
desire to be certified by the Board may obtain application blanks from the Secretary, Dr. 
Wendell L. Wylie, University of California School of Dentistry, The Medical Center, San 
Francisco 22, California. 

Applications for acceptance at the New York meeting, leading to stipulation of ex- 
amination requirements for the following year, must be filed before March 1, 1958. To be 
eligible, an applicant must have been an active member of the American Association of 
Orthodontists for at least two years. 


Great Lakes Society of Orthodontists 


The twenty-eighth annual meeting of the Great Lakes Society of Orthodontists will 
be held at the Hotel Statler, Detroit, Michigan, Oct. 20 through 23, 1957. 

Orthodontists and students desiring to attend may make reservations directly through 
the Hotel Statler. Tickets for social functions may be procured from Dr. James Reynolds, 
Adrian, Michigan, 

H. Irvine MILLER, 
Program Chairman 


Middle Atlantic Society of Orthodontists 


The next annual meeting of the Middle Atlantic Society of Orthodontists will be held 
at the Warwick Hotel, Philadelphia, Pennsylvania, Oct. 20 through Oct. 22, 1957. 


Northeastern Society of Orthodontists 


The fall meeting of the Northeastern Society of Orthodontists will be held at the 
Hotel Statler, Buffalo, New York, Oct. 21 and 22, 1957. 


Rocky Mountain Society of Orthodontists 


The annual meeting of the Rocky Mountain Society of Orthodontists will be held Nov. 
10 to 13, 1957, at Writers Manor in Denver, Colorado. The program will feature papers 
by Faustin N. Weber, Memphis, Tennessee; Nathan G. Gaston, Monroe, Louisiana; and 
Bob Meyer, Denver, Colorado. 
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Southern Society of Orthodontists 


The thirty-sixth annual meeting of the Southern Society of Orthodontists will be held 
at the Eden Rock Hotel, Miami Beach, Florida, Oct. 27 through Oct. 30, 1957. Reserva- 
tions may be made by writing direct to the hotel. 


Oklahoma Orthodontic Society 


The annual meeting of the Oklahoma Orthodontic Society was held March 24 and 25, 
1957, in the New Student’s Union Hotel of the Oklahoma State University (formerly Okla- 
homa A & M College) in Stillwater, Oklahoma. 


After the usual greetings and a pleasant fellowship hour, we were honored by a sumptu- 
ous dinner served in the President’s Dining Room, comparable to that of the plush hotels. 

Following the dinner, President Levern Merrifield opened the evening session with 
appropriate remarks and took up the study of the report of the Economics Committee, com- 
posed of Harry Sorrels, Earl Cunningham, and Marion Flesher. The Committee led a very 
stimulating round-table discussion based on a questionnaire mailed to the members earlier in the 
year. This questionnaire covered every phase of handling the business aspect of a case from 
its beginning to its conclusion and dismissal—including appointments, diagnosis, estimate of 
length of treatment, primary and secondary, parent-patient-operator relationship, legal and tax 
aspects, procedure of transfer of patients, collections, ete. 

The questionnaire revealed that fees had not kept pace with the cost-of-living index. 
Of course, all of this study was in the interest of the patient, as it represented an endeavor 
to render the maximum service to the maximum number of patients. This discussion was so 
interesting in its importance that it was the wish of the members that the work of the Com- 
mittee be continued. The lateness of the hour for closing the evening’s discussion attested to 
the interest in the Economies Committee Report. 

The program for the Monday morning session comprised the showing of an excellent film 
on the detailed procedure and the importance of taking a good impression. Carl Strickler 
presented a new and interesting technique incorporating the use of an elastic removable mouth- 
piece attached to a headcap or neck strap. Dr. Merrifield demonstrated the use of an activated 
retaining appliance and the simple technique of a plastic headeap that he is making and using. 

Casts of some interesting cases were presented by Hugh Sims, Don Hall, Earl Cunning- 
ham, and Levern Merrifield. 

The report of the Educational Committee was made by Marion Flesher. A list of the 
new committee was forwarded to the Secretary of the Board of Governors of Registered 
Dentists. One phase of the duties of this Committee is to cooperate with the Board of 
Governors in the examination of candidates for the special practice of orthodontics. 

It was voted to forward a letter to the chairman of the State Smile Contest Committee 
reaffirming our individual and collective support of the Smile Contest in the future. 

The newly elected officers are: 


President: George Webber, Enid, Oklahoma. 
President-elect: Robert Knarr, Tulsa, Oklahoma. 
Secretary-Treasurer: George Mindeman, Tulsa, Oklahoma. 


More and more our group of orthodontists are enjoying these meetings and round-table 
discussions. We learn to know each other better, which develops a closer fellowship. Each 
one has his viewpoint and, while we may not all think alike on all problems, we learn to under- 
stand each other and absorb what we can use of the other fellow’s ideas. 


Through such a channel, discussions cannot help but accrue to the best interests of the 
patient, the deeper pleasure of a closer fellowship, and the joy of dispensing better service to 
mankind. 
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| President Levern Merrifield of Ponco City and Secretary Robert Knarr of Tulsa had the 
program well planned and the facilities well arranged. They are to be complimented for their 
services in an official capacity. 


W. E. F. 


’ Help Sought in Search for Missing Boy 


“a The following is a letter received from the sheriff of Dade County, Miami, 
: Florida. The letter explains itself and the AMERICAN JOURNAL OF ORTHODONTICS 
is very happy to cooperate in efforts to locate this young man. 


August 29, 1957 
Gentlemen: 


Enclosed is a photograph and description of dental work done on a missing person by the 
4 name of David Disspain, of Miami, Florida. This boy has been missing for six weeks with 
Vy no clue as to his whereabouts, destination, or reason for his disappearance, and with no evi- 
: dence of foul play so far uncovered. 


a, | David D. Disspain. White male. Age 15 years. Height, 5 feet 8 inches. Weight, 140 pounds. 
os | Brown hair and eyes. Husky, good physical condition. Expert competitive swimmer. 


| Dr. Herman W. Cook, Pan Am Building, Miami, who treated David Disspain, has stated 
' that he will require further adjustment for his dental appliances from time to time. It is 
anticipated that the boy’s appliances will need attention in the near future and such work can 
be performed only by a qualified orthodontist. Dr. Cook further stated that, due to the nature 
of the appliances, it is impossible for them to be removed by the boy himself. Description of 
dental appliances: Molar bands and anterior bands, with labial arch wire and lingual 
Au appliances on upper teeth. 
The Sheriff’s Office of Dade County would be greatly indebted to your organization if 
A‘ you would cause a notice to be printed in your publications (American Journal of Ortho- 
Pie dontics and Journal of American Dental Association) requesting that any dentist or member 
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of the dental society who has occasion to treat anyone answering to the description of David 
Disspain get in touch with the Sheriff’s Department, Criminal Bureau of Investigation, Dade 
County Courthouse, Miami, Florida. 
Yours very truly, 
JOHN W. TYLER, 
Director 


Necrology Committee 
American Association of Orthodontists 


Please notify the Necrology Committee of the death of any of our members. This 
information should be sent immediately to the chairman or to any member of the Committee. 


Ernest N. Bach, Chairman 
305 Professional Bldg. 
Toledo, Ohio. 


American Dental Association 


The ninety-eighth annual session of the American Dental Association will be held 
in Miami-Miami Beach, Florida, Nov. 4 to 7, 1957. 


National Association of Dental Laboratories 


William Alstadt, president-elect of the American Dental Association, and Kenneth 
Brasted, president of the University of Dallas, will be featured speakers at the seventh annual 
meeting of the National Association of Dental Laboratories in Dallas, Texas, Oct. 17 to 20, 
1957. Dr. Alstadt will speak at the Lone Star luncheon on October 18 and Dr. Brasted at 
the Big D luncheon on October 19. 


Notes of Interest 


Dr. Saul N. Greenberg, 146-17 Northern Blvd., Flushing, New York, announces the open- 
ing of his Port Washington office at 22 Evelyn Rd., practice limited to orthodontics. 

Arthur L. Seiler, B.S., M.S., D.M.D., announces his return from active military service 
and the resumption of his practice at 978 Colvin Ave., Kenmore, New York, practice limited to 
orthodontics. 

A. G. Wicks, D.D.S., and Robert G. Wicks, B.S., D.D.S., M.S., announce the association 
of Walter F. Hampe, B.S., D.D.S., M.S., 666 Washington Rd., Mt. Lebanon, Pennsylvania, 
practice limited to orthodontics. 


Forthcoming meetings of the American Association of Orthodontists: 
1958—Commodore Hotel, New York, New York, April 27 to May 1. 
1959—Statler Hotel, Detroit, Michigan, May 4 to 7. 

1960—Shoreham Hotel, Washington, D. C., April 24 to 28. 
1961—Denver, Colorado. 
1962—Los Angeles, California. 
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OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the 
American Association of Orthodontists and its component societies. The Editorial 
Board of the JOURNAL is composed of a representative of each of the component 


societies. 
American Association of Orthodontists 
President, A. C. Broussard . Maison Blanche Bldg., New Orleans, La. 
President: Elect, ‘Edward C. Martinek . Fisher Bldg., Detroit, Mich. 
Vice-President, George H. Siersma ~ ~- Republic Bldg,, Denver, Colo. 
Secretary-Treasurer, Earl E. Shepard = 8280 Forsyth, St. Louis, Mo. 


Central Section of the American Association of Orthodontists 
(Next meeting Sept. 23-24, 1957, Minneapolis) 


President, Thomas D. Speidel ~- University of Minnesota Dental School, 
Minneapolis, Minn, 
Secretary-Treasurer, William F. Ford ~ 575 Lincoln Ave., Winnetka, Il. 


Great Lakes Society of Orthodontists 

(Next meeting Oct. 20-23, 1957, Detroit) 
President, Harlow L, Shehan - - - - 601 Jackson City Bank Bldg., Jackson, Mich. 
Treasurer, Russell E. Huber - ~ ~ -~ -~ - 350 Fidelity Medical Bldg., Dayton, Ohio 
Secretary, D. C. Miller Columbus, Ohio 
Director, Robert E. Wade -~ ~ ~ ~ ~ ~ ~ ~ = ~-. 3827 E. State St., Columbus, Ohio 


Middle Atlantic Society of Orthodontists 

(Next meeting Oct. 20-22, 1957, Philadelphia) 
President, Aubrey P. Sager ~ ~ -~ -~ -~ - 1210 Medical Arts Bldg., Philadelphia, Pe. 
Secretary- -Treasurer, Paul A. Deems ~ ~- 835 Park Ave., Baltimore, Md. 


Northeastern Society of Orthodontists 

(Next meeting Oct. 21-22, 1957, Buffalo) 
President, Clifford G. Glaser - =~ 1255 Delaware Ave., Buffalo, N. Y. 
Secretary. Treasurer, David Mossberg - = Park New York, N. 
Director, Norman a Hillyer - - =~ = = 230 Hilton Ave., Hempstead, L. I., N. Y. 


Pacific Coast Society of Orthodontists 
(Next meeting Feb. 23-27, 1958, Santa Barbara) 
President, A. Frank Heimlich . - 1824 State St., Santa Barbara, Calif. 
Secretary. Treasurer, Raymond M. Curtner | - .~ .= = 450 Sutter St., San Francisco, Calif. 
Director, A. Frank Heimlich ~ 1824 State St., Santa Barbara, Calif. 


Rocky Mountain Society of Orthodontists 
(Next meeting Nov. 11-13, 1957, Denver) 
President, J. Lyndon Carman  - - .~ ~ ~ 501 Republic Bldg., Denver, Colo. 
Secretary. Treasurer, H. Carlyle Pollock, Jr. . - - ~ 1558 Humboldt St., Denver, Colo. 
Director, J. Lyndon Carman - = = «= = Republic Bidg., Denver, Colo. 


Southern Society of Orthodontists 
(Next meeting Oct. 27-30, 1957, Miami Beach) 
President, Frank P. Bowyer ~ 608 Medical Arts Bldg., Knoxville, Tenn. 
Secretary-Treasurer, H. K. Terry - - = « 2742 Biscayne Bivd., Miami, Fila. 
Director, Edgar Baker ~ ~ ~ ~ ~ Professional Bldg., Raleigh, N. C. 


Southwestern Society of Orthodontists 
(Next meeting Sept. 29-Oct. 2, 1957, Dailas) 


President, Tom M. Williams ~ -~ ~ ~ ~ ~ ~- 612 Medical Arts Bldg., Dallas, Texas 
Secretary-Treasurer, Harold 8. Born ~- 9088. Johnstone, Bartlesville, Okla. 
American Board of Orthodontics 
Vice- President, William R. Humphrey Republic Bldg., Denver, Colo. 
Secretary, Wendell University of California School of Dentistry, 

The Medical Center, San Francisco, Calif. 

Treasurer, Jacob A. Salamann 654 Madison Ave., New York, N. Y. 

Director, L. Bodine Higley - - - - - University of North Carolina, Chapel Hill, N. C. 

Director, Frank P. Bowyer - - - - - - -« 608 Medical Arts Bldg., Knoxville, Tenn. 
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(Siamese Type with soldered backs for precision mounting) 
Short (.091”) Medium (.140”) Long (.170’) 


STRAIGHT TEMPERABLE BAND STRIPS WITH TWIN BRACKETS 


Ordering Ordering 
—Edgewise— Code No. Code No. 


G-1TN .003” x .125” x 14” (narrow) G-17TN .005” x .094” x 134” (narrow) 
G-1TM .003” x .125” x 134 (medium) G-17TM .005” x .094" x 134” (medium) 
G-1TL 003” x 125” x 134” (long) G-17TL .005” x .094” x 14" (long) 
G-2TN .004” x 125” x 1%” (narrow) G-18TN .004” x .125” x 2” (narrow) 
G-2TM .004” x 125” x 14" (medium) G-18TM .004” x .125” x 2” (medium) 
G-2TL .004" x .125” x 14” (long) G-18TL .004” x .125” x 2” (long) 
G-16TN .004” x 094” x 14" (narrow) G-19TN .005” x .094” x 14" (narrow) 
G-16TM .004” x .094” x 14" (medium) G19-TM x .094” x 14” (medium) 
G-16TL .004” x .094” x 14” (long) G-19TL .005” x .094” x 1%” (long) 


CONTOUR BAND STRIPS WITH TWIN BRACKETS 
(All Made of Temperable Precious Metal) 


ANTERIOR CONVEX BAND STRIP* CUSPID CONTOURED STRIP** 
G-71N .004” x 4%" x 1%" (narrow) G-12TN 124" long (narrow) 

G-7TM .004” x 4%" x 14" (medium) G-12TM 14" long (medium) 

G-7TL x 4" x 1%" (long) G-127L 124" long (tong) 

BICUSPID CONTOURED STRIP** MOLAR CONTOURED STRIP** 
G-9TN 134” long (narrow) G-14TN 21” long (narrow) 

G-9TM long (medium) G-14TM 214" long (medium) 

G-9TL 134" long (long) G-14TL 214” long (long) 


“Designed by Dr. J. W. Adams **Designed by Dr. W. B. Downs 


BRACKETS Edgewise WITH 
DOUBLE ROTATING ARMS 


These brackets, designed by Dr. Paul D. Lewis, are particu- 
larly uscful to increase stability from three points of contact. 
Like all Aderer precious metal brackets, they are machined to the close toler- 
ance of fine precision instruments, are extremely strong and high fusing. Avail- 
able in short or long; also mounted on straight or contoured band strips. 


SEND FOR ILLUSTRATED PRICE LIST ~~ 


JULIUS ADERER, INC. 


21-25 — 44TH AVENUE 5 SOUTH WABASH AVENUE 
LONG ISLAND CITY 1, N. Y.. CHICAGO 3, ILLINOIS 
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JOSEPH C. MUHLER, D.D.S., Ph.D., Associate Pro- 
fessor, School of Dentistry and Department of Chem- 
istry, Indiana University, Bloomington, Indiana 


MAYNARD K. HINE, D.D.S., M.S., Dean, School of 
Dentistry, Indiana University, Indianapolis, Indiana. 


A SYMPOSIUM 


PREVENTIVE DENTISTRY 


WITH SPECIFIC EMPHASIS ON DENTAL 
CARIES AND PERIODONTAL DISEASES 


CONTRIBUTORS 


J. WILLIAM ADAMS 
FRANK E. BEUBE 
BASIL G. BIBBY 
PHILIP E. BLACKERBY, JR. 
DREXELL A. BOYD 
il. TRENDLEY DEAN 
L. S. FOSDICK 
IRVING GLICKMAN 
MAYNARD K. HINE 
Cc. L. HOWELL 
CARL A. HOPPER 
HARRISON R. HUNT 
PHILIP JAY 
PAUL C. KITCHEN 
S. WAH LEUNG 
CYRIL D. MARSHALL-DAY 
RALPH E. McDONALD 
DAVID F. MITCHELL 

ANK J. ORL 
HAMILTON B. G ROBINSON 

ROSEN 


OBERT M. STEPHAN 
OSEPH F. VOLKER 
NED B. WILLIAMS 


today from 


THE C. V. MOSBY CO. 


3207 Washington Ave. 


St. Lovis 3, Mo. 


Edited By 


and 


266 Pages 
Price, $6.75 


In dentistry preventive procedures still leave 
much to be desired. The concept of the impor- 
tance of early diagnosis and proper treatment as 
a method of preventing the extension of disease 
is now well established, and there is more at- 
tention being given to rehabilitation of the oral 
structures of the patient. It is still true, how- 
ever, that most of the dentist’s time and energy 
are spent on the treatment of diseases and in 
improving technics for treatment of disease. 
These are important, of course, but it is hoped 
that emphasis will continue to increase on stud- 
ies designed to prevent the initiation and exten- 
sion of oral disease and the maintenance of oral 
health. ‘This book is a summarization of cur- 
rent thinking on the subject of preventive den- 
tistry as developed at the symposium held at the 
School of Dentistry, Indiana University. 


THE C. V. MOSBY COMPANY 
3207 Washington Ave. 
St. Louis 3, Missouri 


Gentlemen: Send me Muhler-Hine “SYMPOSIUM 
ON PREVENTIVE DENTISTRY.” Price $6.75. 


(]) Attached is my check. [) Charge my account. 
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FoR THE ORTHODONTIST AND THE 
GENERAL PRACTITIONER WHO CARES. 
Stupy MopELs OF PERFECTION 
ARTISTICALLY HAND SCULPTURED, 
HAND POLISHED AND PRINTED TO 


Your SPECIFICATIONS. 


Cottel 


2067 BROADWAY 
NEW YORK 23, N. Y. 
TRAFALGAR 7-4925 


COAST-TO-COAST-SERVICE 


Information available upon request. 


For wid pane Controlled For ce the 
proven, widely accepted 


Headgear 


1. Direction of force varied by simple ad- 
justments. 

- Amount of force varied as desired by 
selection of standard types of ligatures. 

. Maximum patient cooperation assured 
because of ease of application and use. 

- Can be used repeatedly by sterilization 
of button mechanism, and replacement 
of ribbon assembly at a very nominal cost. 

5. Precision workmanship guaranteed. 


Brochure and price information on request 


SPECIALIZING IN RETAINING 
APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 


995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1658 
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WANTED—well-qualified Orthodontist to be 
associate and to later take over active prac- 
tice in well-established Eastern Penn- 
sylvania office. Please send full details. 
Please reply to Box ES, American Journal 
of Orthodontics, 3207 Washington Blvd., St. 
Louis 3, Mo. 


Orthodontist completing University gradu- 
ate training in January, with previous 
experience in a private orthodontic practice 
desires opportunity in Pennsylvania. Please 
reply to Box GJ, American Journal of 
Orthodontics, 3207 Washington Blvd., St. 
Louis 3, Mo. 
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CALIFORNIA—Recent graduate of Univer- 
sity Orthodontics course desires association 
in a California edgewise practice. Please 
reply to Box SC, American Journal of 
Orthodontics, 3207 Washington Blvd., St. 
Louis 3, Mo. 


ORTHODONTIST, university trained with 
experience in private practice desires associa- 
tion or purchase of a practice. New York 
and Massachusetts licensed. Please reply to 
Box N.N., American Journal of Orthodontics, 
3207 Washington Blivd., St, Louis 3, Missouri. 
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SPECIALISTS LABORATORY FOR ORTHODONTISTS 


APPLIANCES 


FIXED REMOVABLE 
TOOTH POSITIONERS 


Scientifically made for the utmost of movement and comfort 


STUDY MODELS 


Beautifully finished and stamped, when requested 
PRICE LIST ON REQUEST. 


SPECIALISTS LABORATORY FOR ORTHODONTISTS 


2112 Broadway, New York 23, N.Y. 
TRafalgar 4-6800 


For those who discriminate. 


PRACTICAL PROCEDURES WITH THE @ The Margolis Cephalostat, 


TWIN WIRE APPLIANCE the X-ray Fixator and the Cam- 

DR. CLAIRE K. MADDEN era Mount are now being con- 

This is the course that Dr. Madden gave at structed and distributed by the 

Columbia University and Utrecht, Holland College of Engineering in con- 

$8.00 junction with the Cleft Palate 

Send order with remittance to: Institute of the School of Dental 
LEO L. BRUDER Medicine of Tufts University. 

1 DeKald Ave. Brooklyn 1, N. Y. @ Information may be obtained 


Specializing in out of print Dentistry by addressing inquiries to: Pre 


fessor E. Leavitt, Department of 
Mechanical Engineering, Tufts 


CHANGING YOUR ADDRESS? University, Medford 55, Massa- 
When you move, please— chusetts. 
| 
(3) address. If possible, return the 
ee — of the envelope in which we sent of this equipment iS stric yona 
(4) Give us your new address—complete—including the non-profit level on the part of 


Postal zone number. j i in- 
(5) Please print your name and address. Tufts University and those = 
dividuals associated with the 


Thank You! 
Circulation Department, The C. V. Mosby University. 


Company, Publishers, $207 Washington Blwd., 
St. Louis 8, Mo. 
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3207 Washington Ave. 


BONE and BONES 


FUNDAMENTALS of BONE PATHOLOGY 
by 


JOSEPH P. WEINMANN, M.D. 
College of Dentistry, University of Illinois 


and 
HARRY SICHER, M.D., D.Sc. 
School of Dentistry, Loyola University, Chicago, III. 


2nd Ed. 508 pages, 302 illustrations 
PRICE, $13.75 


“BONE IS A TISSUE—BONES ARE ORGANS”—This introductory definition 


strengthens the prosaic title of this fascinating text. It is stimulating and thought 
provoking. 


The book is divided into two parts. Two of its eleven chapters comprise Part 
One—the first chapter describing Bone Tissue, its structural elements, the arrange- 
ment of these elements as well as their growth and development. ‘The second 
chapter deals with bones as structural elements of the skeleton. 


The authors stress that “there is only one type of bone formation; one should not 
refer to membranes and endochondral development unless it is clearly established 
that such division applies only to development as units of the skeleton.” These 
types of development are well described and illustrated. The growth of tubular 
bones, modeling resorption and the contribution of the epiphyseal plates are well 
presented. The functional adaptation of bones, including structural analysis of the 
femur, functional analysis of the fascial skeleton, Wolff’s law of transformation and 
the reaction of bone to pressure and traction, comprise an interesting section. 


Developmental Disturbances of the Skeleton are covered in chapter three. Next 
is taken up “Adaptational Deformities of the Skeleton.” The remaining chapters 
cover pathologic conditions of bone and bones with dynamic precision. 


THE C. V. MOSBY COMPANY 
3207 Washington Ave. 
St. Louis 3, Missouri 


O,der today from 
THE V. MOSBY (0. 


Gentlemen: Send me Weinmann-Sicher “BONE 
AND BONES,” priced at $13.75. 


[] Attached is my check. ((]) Charge my account. 
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A new, short bristle, 
contour-trim ORTHODONTIC 
brush spaced for embrasures. 
Clears wires. 


Adapted to contour. 
Long end-tuft for picking. 
Reaches second molars. 
Children like “shorty’’. 


Free sample on 
request. Send your 
druggist’s name & address. 
For professional rate, order from 
NITEK CORP., 275 N. Halstead Ave., 
Pasadena 8, California 


DUAL ACTION 


Bi-PO COMPANY, BOX 737, PALO ALTO, CALIFORNIA 
October, 1957 


RELUCTANT! 


One of the slowest things in the world is a 
young boy wending his way back to school 
after a summer of adventure. But his reluctance 
to leave the old swimming hole is nothing 
compared to the way S-C Dental Cement sticks 
tightly to appliances. S-C Cement is more 
than reluctant to part—and it keeps a firm grip 
for longer periods, despite stress and exposure 
to oral fluids. Here’s a dental cement that’s 
easy and efficient to use. And, since it’s S-C 
Cement, you know the quality is the best. 

Don’t be reluctant to try out a sample in your 
own practice at our expense. Just fill out and 
mail the coupon (in your professional en- 
velope, please). 


$-C CEMENT 


A FREE BOOKLET that gives ‘‘The 
Low-Down on a High Quality Dental 
Cement” is available. If you would 
like a copy of this informative pub- 
lication. check the attached coupon. 


STRATFORD-COOKSON COMPANY 

261-63 South 3rd Street. Phila. 6, Pa. 

Please send me the following. without any charge 
or obligation: 


S-C CEMENT Sample CEMENT Booklet 


Dr 
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tHe LOUIS CETTEL tasorarortrs 


Present 


A Modern ORTHODONTIC POSITIONER 
PLASTIC or RUBBER 


® Greatly reduced bulk for com- 
plete lip closure. 


* Full tongue room. 

* No muscle interference. 

* No interference with swallowing. 
2% m/m freeway. 


These features permit controlled 
mandible force. 


For Results ’ Setups if requested. 


will Air Mail Service 
you on all orders. 


FULL INFORMATION AVAILABLE UPON REQUEST 


INDEX TO ADVERTISERS 


Please mention “American Journal of Orthodontics” when writing 
to our advertisers—-it identifies you 


Aderer, Inc., Julius Parkell Company 
American Red Cross Precision Enterprises 


Baker: & Company, Rocky Mountain Metal Products 
Betta Orthodontic Supplies 
Bi-Po Company Saunders Company, W. B. 
Laboratory for Orthodon- 
Cettel Laboratories, The Louis Stratford-Cookson Company 


Cettel i 


Klippert Company, Tufts University 
La Porte T-P Laboratories, Inc. ~~. -- Unitek Corporation 


Olympic Laboratories White Dental Manufacturing Company, 
Orthodontic Classified Advertisements -_ 20 The S. S. Fourth Cover 
Williams Gold Refining Company, Inc. 
Ney Company, The J. M. Second Cover 


All possible care is exercised in the preparation of this index. The publishers are not 
responsible for any errors or omissions. 
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Published by THE C. V. MOSBY COMPANY, 3207 Washington Blvd. 
St. Louis 3, U. S. A. 


Entered at the Post Office at St. Louis, Mo., as Second-class Matter 


Published Monthly. Subscriptions may begin at any time. 


Official Publication of The American Association of Orthodontists, 
its component societies and The American Board of Orthodontics 


Editor-in-Chief 
H. C. Pollock, St. Louis, Mo. 
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Editor of Abstracts and Reviews—J. A. Salzmann, New York, N. Y. 
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EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. H. C. Pollock, 8015 Maryland Ave., St. Louis 5, Mo., U. S. A. 


Manuscripts should be typewritten on one side of the paper only, with double spacing and 
liberal margins. References should be placed at the end of the article and should include, 
in the order given, name of author, title, journal, volume, pages, and year; e.g., Smith, E. J.: 
Children’s Dentistry, Am. J. Orthodontics, 34: 1-25, 1947. Illustrations accompanying manu- 


scripts should be numbered, provided with suitable legends, and marked lightly on back 
with author’s name. Articles accepted for publication are subject to editorial revision. 
Neither the editors nor the publishers accept responsibility for the views and statements of 
authors as published in their ‘‘Original Articles.” 


Illustrations.—A reasonable number of halftone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) 
should be drawn ‘and lettered only in India ink, or black typewriter ribbon (when the type- 
writer is used). Only glossy photographic prints should be supplied for halftone work; 
original drawings, not photographs of them, should accompany the manuscript. 


Books for Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. J. A. Salzmann, 654 Madison Ave., New York City. 


Reprints.—Reprints of articles must be ordered directly through the publishers, The 
C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo., U. S. A., who will send 


— schedule of prices. Individual reprints of an article must be obtained through the 
author. 
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Publication Order.—The monthly issues of this Journal form one volume a year; the 
index is in the December issue, 


Change of Address Notice.—Six weeks’ notice is required to effect a change of address. 
Kindly give the exact name under which a subscription is entered, and the full form of 
both old and new addresses, including the post office zone number. 


Advertisements.—Only articles of known scientific value will be given space. Forms close 
first of month preceding date of issue. Advertising rates and page sizes on application. 


Bound Volumes.—Publishers’ Authorized Bindery Service, 5811 West Division Street, 
Chicago 51, Illinois, will quote prices for binding complete volumes in permanent buckram. 
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FOR ALL 
TECHNIQUES 


WIRES AND BAND MATERIALS 


NO. 61 METALBA WIRE 


Platinum color; fusing temperature 1899° F. 


Our top-grade wire and definitely outstanding. Exceptionally strong, hard, 
tough, has all the ‘‘kick’’ you want. Highly ductile. High resistance to 
fatigue. Does not tarnish. For all purposes, and all who use it praise it. 


GOLD PLATINUM ORTHO WIRE 


Gold color; fusing temperature 1733° F. 


Used by men renowned in orthodontics for more than forty years. A 
highly temperable wire with strength to spare for all orthodontic purposes. 
Another 8. 8. White wire you will like. 


NO. 12 CLASP WIRE 


Platinum-gold color; fusing temperature 1798° F. 


If price is a factor in selection, do not fail to buy No. 12 Clasp. It is 
moderately priced, yet its physical properties are surprisingly close to those 
of the top-grade wires and place it definitely above the wires in its price 
group. It is tough, strong, temperable, with fatigue strength comparable 
to the best grade wires. For all orthodontic purposes. 


BAND MATERIAL C 


Gold color; fusing temperature 1825° F. 


Popular for more than three decades among men employing the lingual 
arch techniques. It is temperable, works nicely; is strong with excellent 
edge strength. 


METALBA BAND MATERIAL 
Platinum color; fusing temperature 2470° F. 


This band material cannot be praised too highly. It works beautifully— 
may be considered soft—and is indestructible in ordinary gas and air 
blowpipe flames. You cannot melt it, or discolor it in the flame or in the 
acids to which it will be subjected in normal orthodontic use. It is tough, 
strong; is in the low priced field, yet definitely above its price group. 


If your dealer does not carry all S. S. White Orthodontic 
items you need, send your order to us with his name. Order 
cards, catalogs, and price lists will be mailed upon request. 


THE S.S.WHITE DENTAL MFG. CO., PHILADELPHIA 5, PA. 
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